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REMOVE THE PIPING FROM A PETROLEUM REFINERY and 
what have you left? From well to tank car an unfathom- 
able maze of piping provides FLUID TRANSPORT. 

Here, as in scores of other industries, the piping form- 
ula is made up of such components as: materials to be 
carried, heat, cold, expansion, contraction, pressure and 
corrosion. Grinnell provides the specialized engineering 
combined with the manufacture and fabrication of the 
many connecting links needed to convert a pile of pipe 
into a complete piping system. 





For war construction, or maintenance and repair of 
existing piping, call Grinnell Company, Inc. Executive 
offices, Providence, R. I. Plants and offices throughout 
United States and Canada. 


GRINNELL 


WHENEVER PIPING 1S INVOLVED 
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LIMITATION ORDER L-38 
is AMENDED 


Restrictions on deliveries of refrig- 
erating and air conditioning machin- 
ery and equipment (including indus- 
trial type extended surface heating 
equipment, and industrial type humid- 
ifying equipment) were modified by 
general limitation order L-38 as 
amended April 14 by the War Produc- 
tion Board. The original order per- 
mitted a manufacturer or dealer to 
deliver on any purchase order for a 
system of refrigerating and air con- 
ditioning machinery and equipment or 
parts of such system which the War 
Production Board authorized on forms 
PD-830 or PD-831. The amended 
order extends permission to deliver 
such systems or parts on purchase 
orders which were placed with and 
accepted by a dealer, producer, or 
other person prior to April 6, 1943, 
providing such orders bear preference 
ratings of A-1l-c or higher. 

According to the terms of the order 
no dealer or producer shall deliver any 
new or used parts to the owner, lessee, 
or user of any used system, and no 
person shall accept delivery of any 
such parts, unless such parts are 
delivered either for use in “em- 
ergency repair service” and to fill a 
purchase order bearing a preference 
rating of AA-4 or higher, or to fill 
an “authorized order,” or for direct 
use by the Army, Navy, Maritime 
Commission, or War Shipping Admin- 
istration, including orders for any 
Army or Marine Corps post exchange 
or any Navy ships service depart- 
ment; and the parts replaced shall be 
disposed of in accordance with the 
order, if made of metal. 

The order also provides that no 
dealer or producer shall deliver any 
new or used parts to the owner, les- 
see, or user of a “comfort cooling 
system” for the repair of such sys- 
= ‘em, except pursuant to an “author- 
| ized order,” or pursuant to a purchase 
order bearing a preference rating of 
AA-4 or higher where all the parts 
necessary for the “emergency repair 
service” for such system do not have 
an aggregate sales value in excess of 
the following: (a) $25 where the 
aggregate installed capacity is not 
over 20 hp or tons of refrigeration 
(ASRE specifications), (b) $50 where 
such capacity is over 20 hp or tons 
but not over 100 hp or tons, or (c) 
$100 where such capacity is over 100 
hp or tons. 

No such order for parts (having a 
value in excess of the applicable 
amount specified above) will be au- 
thorized unless it is demonstrated to 
the satisfaction of the War Produc- 











tion Board that the continued opera- 
tion of such “comfort cooling system” 
is essential to avoid air conditions 
which would be intolerable or dan- 
gerous to health, and that such condi- 
tions cannot be avoided by the use of 
that portion of the system designed 
for the circulation of air, electric fans, 
or other power driven equipment pos- 
sessed by the owner, lessee, or user 
of the system and/or by opening of 
windows or doors, the order states. 

An exemption in the order covers 
the temporary delivery of a used sys- 
tem or parts to a dealer or producer 
for repair and redelivery to the same 
owner, the redelivery of a repaired 
system or part to the same owner, or 
the loan of a new or used system o1 
parts for a period not to exceed 30 
days pending the performance of 
“emergency repair service” to a used 
system or parts. The delivery of a 
used system or parts for junking or 
scrapping is also exempted. 

The order includes six lists. List A 
shows items which may be delivered 
unrestricted, and includes evaporative 
coolers of 2000 cfm or less. List B 
shows items which may be delivered 
only as indicated therein. List C is 
a listing of essential uses of refriger- 
ation and air conditioning. In list D 
are given items which may not be pro- 
duced for any purpose, including 
evaporative coolers of 2000 cfm or 
less, and self-contained unit air con- 
ditioners of 2 hp or less. List E com- 
prises items which may be produced 
only for specific purchasers or pur- 
poses. 

List F defines a “comfort cooling 
system” as any system, of any size, 
operated or installed for the purpose 
of lowering the temperature and/or 
humidity of air in any building, room 
or other enclosure used as, or located 
in any of the following: Amusement 
parks; animal hospitals; auditoriums, 
ballrooms, dancing studios, and dance 
halls; banks and loan associations; 
bars, cocktail lounges, and beer par- 
lors; bowling alleys; concert halls; 
funeral parlors; golf clubs, country 
clubs, and athletic clubs; hotels and 
apartment houses; moving picture 
houses; night clubs; office buildings 
and offices, public or private; railway, 
streetcar and bus stations and termi- 
nals; residential buildings and dwell- 
ings of all kinds; restaurants, cafe- 
terias, and other places selling meals, 
food or beverages; schools; service 
establishments, such as _ laundries, 
cleaners and dyers, tailor shops, bar- 
ber shops, “beauty” parlors, automo- 
bile sales and service shops, and re- 
pair shops of all kinds; skating rinks; 
stores, selling any kind of products, 
material or merchandise, at retail or 
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wholesale (excluding manufacturing 
establishments); and theaters. 

The term “comfort cooling system” 
shall not include, says the order, any 
such system used to air condition a 
building, room or other enclosure used 
chiefly for purposes not listed above; 
or any system designed, necessary and 
used, in substantial part for the re- 
frigeration and storage or processing 
of food, ice (except in skating rinks), 
or other materials or products requir- 
ing refrigeration, temperature control, 
or freedom from dust or other im- 
purities; or such part of a system as 
may be necessary and used for the cir- 
culation of air, or necessary and used 
for raising the temperature of air 
during cold weather to a degree which 
is comfortable or tolerable for persons 
(comfort heating). 


CMP REGULATION 
REPLACES OLD P-100 

Preference rating order P-100, the 
general repair, maintenance, and op- 
erating supplies order, was revoked 
by the War Production Board last 
month. The action was taken in view 
of the fact that producers who for- 
merly used the ratings assigned under 
P-100 are permitted to operate with- 
in the terms of CMP regulation No. 
5. The effective date of the revoca- 
tion was April 2, 1943. 

CMP regulation No. 5 assigns a 
preference rating of AA-1 to pro- 
ducers covered in its schedule I, AA- 
2X to those covered in schedule II, 
and an A-10 rating to business activi- 
ties not mentioned in either schedule. 

The revocation order provides that 
any serial numbered copy of P-100 
issued to a producer in Canada shall 
remain in effect until it is specifically 
revoked or until the Canadian pro- 
ducer becomes eligible to apply rat- 
ings assigned by CMP regulation 5. 


FHA LOANS FOR 
FUEL CONSERVATION 


The Federal Housing Administra- 
tion has established a delayed pay- 
ment plan for loans insured under its 
title I program which finance fuel 
conservation installations this spring 
and summer, Federal Housing Com- 
missioner Abner H. Ferguson an- 
nounced last month. 

The FHA has notified private lend- 
ing institutions that initial payments 
on loans made between April 20 and 
September 1 may be deferred until 
November 1, 1943, if the entire pro- 
ceeds are used for the conversion of 
heating equipment to the use of other 
fuels, for application of insulation 
within existing structures, or for in- 
stallation of storm doors, storm win- 
dows, or weatherstripping. 
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POST WAR BOOM IN INDUSTRIAL 
AIR CONDITIONING FORESEEN 


A post war boom in industrial air 
conditioning was predicted by John E. 
Haines, manager of the air condition- 
ing controls division of the Minne- 
apolis-Honeywell Regulator Co., at a 
conference of the company’s eastern 
representatives last month. 

“A survey of industrial engineers 
indicates that control of temperature 
and humidity in plants building air- 
plane and tank engines has resulted 
in an impressive increase in produc- 
tion involving high precision,” he 
said, “and all indications are that 
post war construction will take into 
account this new trend.” 

C. O. Fanning, of the F. W. Dodge 
Corp., told the conference that a tre- 
mendous backlog of building plans is 
accumulating for the post war period. 


STOKER MAKERS 
PLAN FOR FUTURE 


Organization of a post war planning 
committee for the stoker manufac- 
turing industry was announced last 
month by J. M. McClintock, president 
of the Stoker Manufacturers’ Asso- 
ciation, following an annual meeting 
of the association’s executive commit- 
tee. Membership will consist of the 
chairmen of each of the association’s 
standing committees. In this way, 
every phase of the industry’s prob- 
lems as related to both the war effort 
and post war plans will be taken into 
consideration. 

Mr. McClintock also has announced 
the approval by the executive com- 
mittee of the organization of a new 
anthracite stoker manufacturers’ sec- 
tion. 


AIR CONDITIONING FIRM 
ADDS HEATING, PIPING 


At a meeting of the stockholders 
of Buensod-Stacey Air Conditioning, 
Inc., held last month, it was voted to 
change the corporate name to Buen- 
sod-Stacey, Inc. 

When the corporation was organ- 
ized, it was for the purpose of acting 
as a personal service organization 
practicing the art of air conditioning. 
One of the primary functions of air 
conditioning is heating, which is 
vitally necessary and always a major 
part of the design and equipment. In- 
itially, heating installations using ra- 
diation as basic elements were not 
generally engaged in by this organiza- 
tion. Experience, however, in the co- 
ordination of direct radiation with the 
necessary control of temperature in 
air conditioning led to the conclusion 
that a complete installation should be 
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made by one contractor and thereby 
one responsiblity for effecting the re- 
sults to be obtained by air condition- 
ing. 

For the past two years, due to war 
restrictions on air conditioning, the 
corporation has done a considerable 
amount of heating, power plant, and 
process piping. Success in this line 
has led to a decision that the or- 
ganization is permanently in the heat- 
ing business, as well as air condition- 
ing and ventilation. 


NEW CLASS B PRODUCT 
SYMBOLS ASSIGNED 


An entirely new set of Class B 
product symbols has been assigned to 
items falling within the jurisdiction 
of the various industry divisions of 
the War Production Board, it was an- 
nounced April 14. These new symbols 
replace the former S-3 designation 
used for B products during the second 
quarter. The new symbols will not 
be applicable until the third and sub- 
sequent quarters. 





RADIANT HEATING DISPLAY 


War broke a precedent in Pittsburgh 
recently when Kaufmann’s, one of the 
city’s leading department stores, dedi- 
cated a portion of its consumer goods 
display space to the industrial wares 
of heavy industry. The occasion was 
a war production display entitled 
“Pittsburgh Industry at War” de- 
signed to better acquaint the public 
with the war effort of principal local 
concerns. Shown below is the display 
which A. M. Byers Co. contributed to 
the showing. The display places pri- 
mary emphasis on the use of Byers’ 
wrought iron in other war plants. 
Principal attraction was a model plant 
which swings back on hinges to re- 
veal a floor lined with glowing lucite 
tubes, illustrating radiant heating as 
installed in numerous war plants and 
military bases 
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The purpose of applying the ney w 
symbols to B products is to provi, 
the War Production Board wit} 
means of determining at mill leve) 
the uses to which controlled materia; 
will be put. 

Official B product program i 
cation symbols include: 

General industrial equipment: (6. 
motors and generators, in iding 
motor generator sets, except gener 
tors for internal combustion engine: IR 
motors made by electric appliar 
manufacturers for incorporation ther 
in, and motors for elevators and mir 


locomotives; G-7 compressors and ¢ ill 
vacuum pumps, reciprocating; (6.7 Lg 
pumps, industrial; G-8 mechanica C. 

Vv 


power transmission equipment, indus 
trial; G-9 heat exchangers; J-1 weld 
ing equipment and apparatus, electri 
J-1 welding equipment and apparatus a 
non-electric; J-2 welding rods and 
electrodes; J-3 electric motor controls 

and control equipment; J-4 refrigera- 

tion and air conditioning equipment 
(except domestic refrigerators); J. 

fans, blowers and exhausters (except y 
turbo blowers, soot blowers and d 
mestic propeller type fans) of a por 
able nature; and J-5 dust collecting 
equipment, industrial. 

Health, safety and technical s 
plies division: J-6 blowers and vacuun 
pumps (laboratory). 

Plumbing and heating division: J-! 
boilers, low pressure, cast iron; 
ers, low pressure, steel; coils, blast 
heating; convectors, heating; 
diators, cast iron; unit heaters and 
unit ventilators; warm air distribv 
tion equipment, registers, stove ani 
smoke pipe; warm air furnaces; bur- 
ers, gas industrial; burners, oil; bur- 
ers, combination oil and gas (indus- 
trial); gas conversion burners, do 
mestic; oil burners, domestic; stokers 
domestic; heating system controls; 
and hot water equipment, domestic 
(except electric). 

Shipbuilding division: K-1 valves 
steel; K-2 valves, except steel; K- 
pipe fittings, steel; and K-3 pipe fit 
tings, except steel. 








COPPER SCRAP HEADS 
MATERIAL SHORTAGE LIST 


This is the goal the War Production 
Board hopes industry will achieve ™ 
1943, says the Business Press Indus- 
trial Scrap Committee: 

A 62% per cent increase in the flow 
of copper, brass and bronze scrap 
This will result in capacity operations 
of the nation’s scrap copper refineries 
The 1,625,000 tons collected will pre 
duce approximately 1,000,000 tons of 
copper to be used in the war effort. 
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A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 
uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U.S.A. 
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Piping mains are in the basement, 
which is essentially a pipe gallery. 
The ceiling is low to permit working 
on the piping without use of ladders 


PIPING SERVICES at the 
DELL TELEPHONE LABORATON 


iW 


Research Buildings Require Many Special Facilities 
for Present and Future Needs... By Franklin P. Hunt 


SUMMARY—Occupation of the new 
Bell Telephone laboratory described 
here began just prior to our entry 
into the war, which was particularly 
fortunate as it made additional facili- 
ties available which are being used 
almost exclusively for research and 
development projects associated with 
the war... . These buildings require 
many special services, and the piping 
must provide for the alterations and 
extensions demanded by the frequent- 
ly changing space needs of experi- 
mental work. ... How these problems 
were solved, and the materials used, 
are described by Mr. Hunt, of the Bell 
Telephone Laboratories 


A RURAL location for part of the 
Bell System’s research and develop- 
ment work has long been contem- 
plated and after extensive prepara- 
tions it has taken form. In a group 
of new buildings on a 200 acre site 


are now accommodated over 800 of 
the more than 6000 employees of the 
laboratories. 


laboratory requires 
many special mechanical and elec- 
trical facilities and much thought 
was given in designing the buildings 
to make them available not only for 
present needs but also to provide for 
the alterations and extensions de- 
manded by the frequently changing 
space requirements of experimental 
work. Fifteen of these services are 
regularly supplied and distributed 
to individual laboratories and there 
are also special services in addition. 
The regular services include steam; 
hot, cold, and distilled water; com- 
pressed air and vacuum, oxygen, hy- 
drogen, and nitrogen gas, as well as 
illuminating gas; electrical power at 
two voltages; telephone; and drains. 


A research 
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Gases, laboratory hot water, and dis- 
tilled water are distributed from 
mains in the attic. All other mains 
are installed in the cellar, which was 
constructed primarily as a pipe gal 
lery and is low enough to allow work- 
men to reach the piping for repairs 
without ladders. 


Piping and Fittings 


Water mains up to 3 in. diameter 
are type B copper tubing with sol- 
dered fittings, and those 4 in. and 
over are cement lined cast iron with 
bell and spigot joints and fittings. 
Hot water mains and risers are also 
type B copper tubing. Distilled water 
is distributed in IPS aluminum pipe 
with special aluminum screwed fit- 
tings. Drinking water is piped in 
tin lined copper tubing with tin lined 
copper sweat fittings. The chilled 











water piping for air conditioning and 
for cooling the drinking water is gal- 
vanized steel with screwed fittings. 

Hydrogen, nitrogen and oxygen 
gases are distributed in type L copper 
tubing with sweat fittings. Illumi- 
nating gas is carried underground in 
cast iron pipe with bell and spigot 
joints, and within the buildings in 
black steel with galvanized screwed 
fittings of malleable iron. All steam 
and compressed air piping is black 
steel and has cast iron screwed fit- 
tings. Type K copper tubing is used 
for vacuum. 


Where a high concentration of 
acid waste was anticipated, 3 in. 
glazed stoneware pipe is installed for 
chemical wastes and vents; in other 
locations 3 in. salt glazed sewer pipe 
is used, and the branch drains are 
heavy duty lead. Electrical wiring 
is in steel conduit, except for runouts 
along laboratory walls where it is in 
special metal troughs. 


Piping Arrangements 


From the service mains in the attic 
and cellar, risers are installed in 
chases which are situated in the out- 
side walls at 6 ft intervals. The 
risers for any one service occur once 
in 24 ft except those for the heating 
and chemical drains which appear 
in each chase. Horizontal branches 
extend from the risers at each floor 
behind the metal wainscoting and 
below the window sills for a distance 
of 24 ft. There are two plugged tees 
at each center line between windows; 
this provides for the extension of any 


service into the working spaces at 
6 ft intervals. 

To get these services from the hori- 
zontal branches at the side walls to 
laboratory benches, special supports 
were devised for quick attachment 
to the room partitions. Throughout 
the laboratories all subdividing par- 
titions are built up of double steel 
sheet panels which are 4 ft wide, 
with few exceptions, and extend from 
floor to ceiling. The side members 
of the panel units are made of heavier 
steel than the faces and are slotted 
every 6 in. A special box shaped fit- 
ting with wings projecting from two 
opposite sides and key holes in the 
other faces is slipped into the vertical 
space between two panel units, turned 
to engage the wings in a slot in each 
panel, and then driven down; this 
holds the fitting securely in place. 
The key holes in the fitting are 
nearly flush with the panel surface 
and provide the points of support 
for pipes and other equipment mount- 
ed against the partitions. 

A variety of mounting strips, pipe 
clamps, angle plates, and shelf brack- 
ets are available for attachment to 
these key hole fittings. Cover plates, 
either plain or with matching holes 
punched in them where any of the 
key holes have been used, are clipped 
into place to cover the 3 in. space be- 
tween the partition panels. This ar- 
rangement permits the easy installa- 
tion or removal of wiring and piping 
without mutilating the panels. 

From the plugged tees in the 
branches behind the wainscoting, the 
laboratory services are run _ out 
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Fifteen different facilities are piped 
the outside wall of the 
building 


from risers at 
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through a narrow slotted hole wit| 
deep sides called a “shadow ox".| 
this prevents exposing the pipir : be. | 
hind the wainscoting. Where se~ vice; | 
are required at “island” benches, dj. 
tant from the room walls, pipe: ay 
dropped from the branches behin 
the wainscoting and brought ou: inh 
the room in steel troughs in the flog 
fill. The troughs have removable ste) 
covers with slots where the service 
turn up to the benches. 

These partition details and pip 
supports permit great flexibility ) 
changing laboratory space in a mini. 
mum of time. Panels and support; 
can be reused indefinitely with only 
an occasional painting. 


Gas Distribution System 


Hydrogen, oxygen, and nitroge 
are distributed to individual labora. 
tories from a central supply. To avoid 
fire hazard the hydrogen is stored 
in pressure tanks in one room and 
the oxygen and nitrogen in another. 
Pressures are reduced in two stages 
through manifolds from 2000 to & 
and then to 10 psi. Eight cylinders 
are connected to the system at a time: 
four are in use and four held in re. 
serve. There is space within the 
distribution room for additional tanks. 
A rate of flow gage in the hydrogen 
lines keeps the amount used in any 
room below that which could form an 
explosive mixture. 


Ventilating System 


Forced ventilation is provided for | 
the chemical laboratories by blower | 
units which take in outside air, filter 
and temper it, and force it through 
ducts into each laboratory room. The | | 
air is exhausted through the fume |@ ,. 
hoods by another set of fans. All of |}, 


' this ventilating equipment is in the or 


attic of the chemistry section of the on 
building. tol 

Supply and exhaust ducts extend 
vertically from the center line of the 
attic down to each laboratory belov. | 
All supply ducts are galvanized iron 
but those for the exhaust are ceramic 
tile pipes, to prevent corrosion by 
chemical fumes. One exhaust flue i: 
assigned to each laboratory fume hood 
and a booster fan can be inserted in J 
the line above the attic floor when 
extra air circulation is required. The 
exhaust fans maintain the air in the 
chemical laboratories at a_ slightly “a 
lower pressure than in the rest of the 
building to prevent fumes from 
spreading. 

There is no centralized air condi- BB en 
tioning system for the buildings, but 
several small conditioning units ar dis 
supplied from a central cooling sy* rie 
tem where special laboratory work 
demands this service. Water for the 90( 
drinking fountains is also cooled by 
the same system. The auditorium " 
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° the acoustics building, which is a sep- 
") arate structure, is air conditioned. 








Heating System 


The plant is heated from a sepa- 
rate boiler house by a vapor-vacuum 
system with differential control for 
each of the 10 zones into which the 
buildings are divided. One or more 


) principal walls with similar exposures 
» are put in the same zone. The radia- 
|} tors in any one zone are controlled 


by nine resistance thermostats, a win- 
dowstat, and a heat balancer. 


Steam is supplied by two 225 hp 
boilers at 125 psi. The mains carry 
this pressure to the laboratory build- 
ings, 900 ft distant, and then to the 
distribution points where it is reduced 
in two stages to 50 and 5 psi. Steam 
at 5 psi is regularly available in the 
laboratories and at any other pres- 
sure between these limits on demand. 
There is a radiator under each 
window. 


Outside Piping 
Water supply for the entire plant 


s enters the main building through a 


10 in. line from the highway, 1000 ft 
distant. From this building it is car- 
ried in an 8 in. main to two 60,000 
gal storage tanks at the boiler house, 
900 ft beyond. 

_ From these tanks there are two 8 
in. mains running back to the main 
building. One, for house supply, 
draws from the upper half of the 
tanks and the other, for fire lines, 
from the lower half. Thus there is 





always 50,000 gal of water in reserve 
for fire emergencies. 

To assure adequate water pressure 
the fire line is connected to a standby 
pump operated by a gasoline engine. 
There is a 3000 ft loop of 6 in. cast 
iron pipe around the buildings which 
feeds 13 hydrants and standpipes in 
the building through 10 post indicat- 
ing valves. The joints on this fire 
line are bell and spigot, with lug and 
bolt, caulked with oakum and lead. 

The sanitary sewer main is 12 in. 
vitrified tile pipe. Acid sewage from 
the chemical laboratory is carried in 
an 8 in. pipe of the same material to 
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Typical chemical laboratory, 
showing piping arrange- 


ments 





limestone neutralizing tanks and 
thence to a common pumping station 
for all sewage, from which it is 
pumped in a 6 in. cast iron, enamel 
lined force main to the connection 
with the local sewer system. Storm 
water drains of 4 to 12 in. sewer tile 
carry the water from roof leaders 
and footing and street drains to open 
ditches on the property. 

The main gas line is 4 in. American 
Gas Association standard cast iron 
pipe with bell and spigot joints. It 
extends 1000 ft from the highway to 
the main building and 700 ft beyond 
to the acoustics building. 





REFRIGERATION GROUPS 
DISCUSS WAR PROBLEMS 


Members of the Refrigeration 
Equipment Manufacturers Association 
met last month in Chicago to discuss 
wartime problems. Some sessions 
were held jointly with the National 
Refrigeration Supply Jobbers Asso- 
ciation and the Refrigeration Service 
Engineers Society. 

REMA’s president, John Wyllie, 
Jr., cited in his report the growing 
importance of the group as contrasted 
with the individual, for the reason 
that things are happening these days 
on such a large scale. He mentioned 
the need for cooperation now, and 
during the post war period. 

A. B. Schellenberg told the mem- 
bers how the refrigeration and air 
conditioning advisory committee 
works. He said there were three 
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stages in the functioning of an indus- 
try advisory committee, the first be- 
ing as an audience or sounding board 
for WPB officials, the second as a 
group of critics (which he felt the 
refrigeration and air conditioning 
group now is), and the third being 
as a truly advisory group. There has 
been recent progress toward this third 
stage, he said. 

Among other features of the pro- 
gram was a discussion of WPB orders 
affecting refrigeration and air condi- 
tioning—including the new L-38 order 
—by Sterling Smith of the WPB, and 
a description of how a product group 
task committee goes into action, by 
C. M. Cordley. The details of the 
controlled materials plan of the WPB 
were also explained. 

R. H. Luscombe, Penn Electric 
Switch Co., was elected president of 
REMA for the coming year. 





219 


























WERSION FROM OIL TO COAL 


FIRED STEAM GENERATION 


By Samuel I. Rottmayer, Mechanical Engineer, Office of 
Samuel R. Lewis, Consulting Engineer ... Presented at 


Plant Practice Session, 


THE PRESSURE of war conditions in re- 
stricting the availability of fuel oil 
has made mandatory the conversion of 
many oil burning steam generating 
plants to coal burning, coal being the 
most available fuel. A host of com- 
plications has attended these conver- 
sions. Some of these have been gen- 
eral conditions, common to all such 
changes, while others have been prob- 
lems highly individual to particular 
installations. This paper is a dis- 
cussion of engineering considerations 
presented by oil to coal burning con- 
version in a number of cases, as well 
as an analysis of the adaptability of 
available equipment. 


Types of Coal Firing Equipment 


An examination of available coal 
firing equipment discloses the follow- 
ing general classifications: manual 
firing, underfeed stoker, overfeed sto- 
ker, spreader type stoker, powdered 
coal. 

These types of equipment are adapt- 
ed to use with steam generators of 
size range from small to large in the 
same order in which they are tabu- 
lated. However the size of the steam 
generator is by no means the sole 
criterion, or even the principal con- 
sideration, for selecting the type of 
coal firing equipment, since the range 
of sizes to which each classification of 
equipment may be applied is wide, and 
since each optimum selection may not 
have sharply defined limits. 
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A careful study of many influenc- 
ing physical conditions must be made 
for each proposed conversion where 
there is a choice of firing equipment 
before a sound selection can be 
achieved. Then, not of the least im- 
portance, the economics of the proj- 
ect must be considered on the common 
denominator of cost for each pro- 
posed type of installation. 


Difficulties in Converting 


We have encountered many difficul- 
ties in converting the usual, relative- 
ly small heating systems from oil to 
coal. Among them are the following: 

1) Insufficient combustion chamber 
cubage. This frequently cannot be 
remedied because of presence of 
ground water, and because of prob- 
able structural damage from under- 
mining footings of the building. 

2) Absence of provision for storage 
of coal or for getting coal into the 
building. Frequently the boilers are 
remote from outside walls and are 
surrounded by rooms having vital 
functions in the building services. 

3) Absence of facilities for ash re- 
moval or storage. The priority re- 
strictions on securing ash conveyors 
seem more difficult to circumvent than 
those governing grates and stokers. 
The prejudice of owners and tenants 
against ash dust is also a serious bar- 
rier against conversion. 

4) Chimneys which are large 
enough and tall enough for burning 


’ while in others past grievances as b 
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oil, fail when expected to over 
the resistance of a thick fuel bed 
Chimneys surrounded by adjacent ta 
uildings may serve well with pro; 
erly adjusted oil burners but ar 
complained of bitterly by the neigt 
bors when discharging coal gases 
even though they may permit develop. 
ment of the necessary combustior 
rate. 

5) Labor for manual firing ha: 
proved hard to get. In many case: 


the oil burning equipment operate ff 


automatically, and the necessary fir 
men for handling coal must be locat: 
and trained, at considerable expens: 
6) We have found local likes a: 
dislikes along political lines a consid 
erable problem. In some commu 
ties, for example, oil is easily 
tained from the local rationing boards 
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tween boards of education and ration. | 
ing authorities protrude their disco: 
certing heads. 

7) In one large project the PAW 
decided that it was preferable to allot 
oil as long as oil is obtainable while 
the WPB decided that the oil must bh 
saved and proceeded to grant prio 
ties for the necessary materials t 
convert the system to coal burning. 

8) Ownership difficulties are fre- 
quently encountered. The tenant may | 
buy the fuel and may operate th 
boilers, but has no title to the phys’ 
cal property. The owner may allege 
to be financially unable to bear th 
cost of conversion. In one case th 
owner has mortgaged the property t 
a government agency, and finds that 
he cannot alter the mortgaged equip 
ment or increase its value by incur- 
ring additional indebtedness. 


Engineering Aspects of Conversion 


Considering only the engineering 
aspects of converting oil fired plants 
to coal burning, these may be dis 
cussed as applied to the following 
categories: (I) Small heating boilers 
as for residential use. (II) Medium 
sized steam generators, such as for 
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Well-attended by engineers concerned with wartime 
practice, the Midwest Power Conference held last 
month at the Palmer House, Chicago, featured papers 
on a wide variety of power and other problems... . 
We present here three of the discussions which are of 
particular interest to HPAC’s readers — conversion from 
oil to coal firing, how to break piping bottlenecks, and 
the Army’‘s fuel and heating program... . The confer- 
ence was sponsored by Illinois Institute of Technology, 
with nine other colleges and universities and several 
local engineering groups cooperating, as in other years 


commercial and industrial heating 
plants, and large size steam genera- 
tors for power generation and process 
steam uses. 

I) In the case of small steel or cast 
iron heating boilers equipped with do- 
mestic types of oil burners, conversion 
to hand firing usually consists of re- 
placing the oil burner and its refrac- 
tory lined combustion chamber with 
cast iron shaking grates and an ash- 
pit door. A draft regulator usually 
is provided for fire control. This 
may be either thermostatically or 
manually operated. 

Space must be provided in front of 
the boiler sufficient to swing a shovel 
freely and to manipulate clinker 
tongs. 

Where mechanical coal firing is de- 
sirable, the common underfeed stoker 
of the domestic type may be installed 
with its retort in the base section of 
the boiler and with the hopper and 
driving mechanism installed to the 
rear or at one side of the boiler so 
as to leave the boiler front clear for 
easy clinker removal. 

It is evident from observation of 
many installations that no more space 
was allotted for the oil burning boil- 
er than the bare minimum required 
to receive the apparatus. The boiler 
may be closely walled off from the rest 
of the basement, and to gain space 
for coal firing a common prerequisite 


is to move partitions or even to turn 
the boiler 90 deg. To gain space for 
coal storage, it may be necessary even 
to mine out additional basement area 
where none was provided before. 

A bin feed type of stoker may be 
useful as a space saver by eliminating 
the bulky coal hopper adjacent to the 
boiler. 

Of course, certain  boiler-burner 
units are designed and built for burn- 
ing oil exclusively, and conversion to 
coal burning is entirely impractical. 

Thus far, the rationing of fuel oil 
for house heating has not been critical 
to the point of requiring conversion 
from oil to coal firing where exces- 
sively heavy investment would be in- 
curred by the owner in making the 
change. As a consequence, the heat- 
ing boilers in this size classification 
that have been converted to coal firing 
are those requiring very simple and 
inexpensive operations, or those whose 
owners have of their own volition au- 
thorized the change. 

Adequate draft is a vital prerequi- 
site to conversion of any size boiler to 
coal firing. Especially is this impor- 
tant for small size boilers where it is 
proposed to fire coal by hand. The 
available draft created by the chimney 
must be much greater in the case of 
coal than for oil, since the added re- 
sistance of the fuel bed must be over- 
come. 
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An interesting observation which 
some owners have made is the appar- 
ently much better performance of their 
steam heating system after changing 
to coal. They are pleased with the 
freedom from fluctuating temperatures 
formerly experienced with the cyclic 
operation of the oil burner. The effect 
of uniform heat liberation from the 
mass of an incandescent fuel bed, in 
maintaining a steady steam condition, 
in contrast to the intermittent cycling 
of an oil burner could substantiate 
such an experience. This would be 
especially true in the case of an oil 
burner installation having a relative- 
ly small mass of refractory combus- 
tion chamber lining which cools 
quickly by uncontrolled furnace draft. 

II) In the case of medium and large 
size steam generating equipment, such 
as commercial heating boilers and in- 
dustrial steam generators, finding 
space to meet coal firing requirements 
is considerably more of a problem 
than in the case of smaller size boil- 
ers. With the smaller boiler rooms, 
disposition of floor space usually is a 
matter of convenience, whereas in 
commercial or industrial boiler rooms, 
each square foot of floor area is rep- 
resented by an intrinsic investment 
value. Especially is this true where 
the boilers are located in metropoli- 
tan areas. A description of the prob- 
lems encountered in a few actual in- 


221 


























stallations will serve to illustrate 
these problems and show how they 
were met. 


Some Case Studies 


Manufacturing Plant—Case 1 is a 
manufacturing plant whose depressed 
boilers are contained between re- 
frigerating compressors to the rear 
of the boilers, and pumping machin- 
ery and the stack to the front of the 
boilers. The opposite side walls are 
exterior building walls. 

The boilers are internal furnace ma- 
rine type, each rated at about 133 hp. 
The furnaces are 42 in. in diameter, 
entirely too small to permit the in- 
stallation of manually fired grates. 
The only known practicable method 
of burning coal in such boilers is by 
building brick combustion chambers in 
front of them, the masonry being 
thoroughly harnessed in with steel. 
Maintenance on the refractory lin- 
ings and arches in such chambers usu- 
ally is high, and the installation of 
water tubes or water walls is highly 
desirable. 

In order to gain cubical content for 
adequate heat release, these combus- 
tion chambers must project 2 ft 6 in. 
in front of each boiler, and should be 
about 6 ft 0 in. wide and 6 ft 0 in. 
high. This requires excavation of a 
pit having its floor about 2 ft below 
the normal boiler room floor. Water 
cooling of the refractory, consisting 
of a 10 in. top header and two 10 in. 
side headers, joined by about twelve 
3 in. water tubes, all circulating water 
rapidly through connections below the 
boiler water line, would add about 15 
hp to the output of each boiler. 

The clinker and ash must be re- 
moved from the front ends of the com- 
bustion chambers, requiring a mini- 
mum clearance for fire tools of about 
6 ft. Thus, the boilers, now 15 ft 6 in. 
long, will, with combustion chambers, 
fire aisles and minimum clearances, 
require at least 36 ft of clear length. 
Thus there is no chance whatever to 
install adequate combustion chambers 
and to stoke them, even though man- 
ual firing of coal were to be attempt- 
ed—to say nothing of space for sto- 
kers. 

There is no space for coal storage 
anywhere near the boiler fronts. The 
only space within the building, which 
at considerable inconvenience and loss 
of storage space might be partitioned 
off as a coal bunker, is remote from 
the boilers across a vitally necessary 
outdoor exit corridor. 

If this storage space were used for 
a coal room, new coal delivery chutes 
could be cut through the exterior wall, 
and new parti- 
tions could be 
built to keep the 
coal dust from 
entering adjacent 
manu fac 
turing areas and 
laborator- 
ies which must be 
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kept dustfree. A coal elevator and 
overhead conveyor could transport 
coal from this room to the boiler 
room. 

The only means of securing the 
necessary length for the boilers, com- 
bustion chambers, and stokers is by 
turning them 90 deg, excavating, and 
extending the building. An alternate 
and preferred location for the coal 
room would be a similarly excavated 
room in front of the boilers and com- 
bustion chambers with a _ concrete 
cover through which coal could be 
dumped from trucks. The latter plan 
would lend itself well to mechanical 
firing with bin feed underfeed sto- 
kers. Ash could be stored in part of 
this new room, and hoisted by an elec- 
tric winch to deliver to trucks. 

The war production in which the 
plant is engaged, as well as the man- 
ufacturing technique, necessitates a 
continuous supply of steam through- 
out every 24 hr. The reconstruction 
can and must be scheduled so as to 
allow one boiler unit to be placed in 
full operation with coal while the sec- 
ond boiler unit, oil fired, is serving 
the load. After the first boiler unit 
has been cut into service, the second 
boiler unit can be turned 90 deg, 
equipped with combustion chamber 
and stoker, and tested. 

The investment cost for this con- 
version is approximately $28,000, of 
which more than half is building re- 
construction. If the boilers were out- 
side of the building, the space occu- 
pied by them would be very useful for 
additional machinery, giving a dust- 
less engine room. The conclusion 
presents itself that it would be high- 
ly desirable, if financially practicable, 
to provide an entirely separate boiler 
house, efficiently designed for coal 
firing, with underground pipe mains 
connecting to the main building. 

Club Building—Case 2 is an athletic 
club building, situated in a metropoli- 
tan district, whose low and wide bent 
tube, water tube boilers are several 
stories below grade. The load on the 
plant fluctuates widely, from about 
65 to 500 hp. 

Space limitations for coal storage 
were overcome by building a hopper 
bottom in an elevator shaft, and lining 
the sides with asbestos cement board. 
Coal is spouted to the stoker hoppers. 

A pneumatic spreader stoker is well 
adapted to a wide range of load. This 
consists of a coal preparation or 
crusher unit which receives coal by 
gravity from the hopper bottom, 
crushes it, and conveys it pneumati- 
cally to two nozzles discharging into 
the combustion chamber above a 
grate. With two nozzles and auto- 
matic control of the coal preparation 
unit, there would be no loss of ignition 
even at the light loading. Another 
form of a similar coal burner employs 
forced draft and uses rapidly whirling 
hammers which spray the crushed coal 
over the grate. 

Due to the characteristic of this 
type of combustion, in which the coal 


burns largely in suspension, the: |; 
always a flyash problem, especial! jp 
the dust from the chimney top. — oo: 
blowers and possibly a flyash sep ra. 
tor in the breeching would be re. 
quired with these types of 0a! 
burners. 
Two low clearance underfeed 


kers were installed side by side, s nag 


rated with a longitudinal refrac‘ or 
bridge wall. These meet the wid 
range in load requirements for ‘hi: 
plant, with good maintained efficienc, 
with minimum sacrifice of combust ior 
chamber volume, and with no flyas) 
problem. 

Three Plants—Case 3 is an illustra. 
tion of expediency. Three manufac 
turing plants, formerly burning oil, 
were served from rejuvenated, for. 
merly abandoned, coal fired steam 
generators situated on the propert, 
of one of the three plants. 
water tube boilers were rebaffled with 
plastic, absolutely tight barriers: 
the old underfeed stokers were over. 
hauled; mechanical coal handling was 
provided from an outdoor storag 
pile; and steam and condensate re- 
turn were piped above ground to th 
three factories. Permission was ob- 
tained to run across an intermediat: 
property to serve one of the three fac- 
tories. 

Church Group—Case 4 is an ex- 
ample of a logical conversion of oi! 
fired steam generators which was con- 
cluded under pressure of wartime 
fuel oil restrictions. Two churches, 
three dormitories, and three residences 
all within a few hundred feet of each 
other and of the underground steam 
distribution system of a large private 
institution, were changed to central 
station service from the underground 
mains. It was thus possible for eight 
condensation meters to eliminat 
eight oil burners. 


Stoker Capacity and Fuel Consumption 


We find that about 20 sq ft equiva- 
lent direct radiation may safely be 
used per pound of Illinois coal in se- 
lecting stoker capacity. Thus a plant 
requiring a boiler rated at 10,000 ED® 
may be served by a stoker which burns 
500 lb per hour of coal. 

In many cases where there are two 
oil burning boilers, it is apparently 
expedient to leave the oil burning 
equipment under one boiler and to 
install a stoker or manually fired 
grates under the other boiler. 

In estimating the comparative fue! 
consumption for coal as compared 
with that for oil it is necessary to as- 
sume the relative efficiencies since 
rarely are there obtainable quickly 
the data on seasonal loads. Gener- 
ally for small residence plants we 
have assumed 60 per cent for oi! and 
50 per cent for manually fired coal. 
With larger boilers, such as are in- 
stalled in institutions, we have used 
75 per cent efficiency for oil and 65 
per cent efficiency for coal. 

The accompanying chart sets forth 
comparisons at various efficiencies. 
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Thus, following the dotted line 
through the four charts commencing 
at the lower left corner, a pound of 
13,500 Btu per Ib coal at 60 per cent 
efficiency to oil at 70 per cent effi- 
ciency to heat value of oil per gallon 
to cost of oil per gallon, the cost of 
coal per ton for equal evaporation 
and the gallons of oil may be read. 

The following is an ordinary equa- 
tion useful in computing relative fuel 
consumption: 


Btu per gal of oil x 0.75 





Btu per lb of coal x 0.65 


= Ib of coal per gal of oil. 
Thus if the oil has 148,500 Btu per gal 
and the coal has 11,000 Btu per Ib 
and if the oil consumption per season 
was 12,000 gal, then 


148,500 x 0.75 


11,000 x 0.65 


= 15.6 lb of coal per gal of oil 
and 





12,000 gal of oil x 15.6 


2000 
= 93.6 tons of coal 


The Question of Cost 





Under ordinary conditions the own- 
ing and operating cost of a steam 
generator is analyzed carefully, evalu- 
ating all factors and features of the 
coal burning and the oil burning de- 
sign of the plant. The lowest total 
cost thus determined usually influ- 
ences the selection of fuel. Invest- 
ment costs of new plants, so designed 
and built, fall within standard and 
acceptable limits. 

The investment cost for conversion 
of an existing oil burning plant to 


coal burning, however, usually has no 
precedent or basis in economics, since 
the conversion is dictated by wartime 
necessity. This condition has created 
new financial crises both for individ- 
uals and for communities. 

The following is offered as an illus- 
tration of investment costs of conver- 
sion from oil to coal for six large 
schools, long accustomed to burning 
oil, in a small city in Illinois: 





Mt Msics caw Sule $ 7,850 
Oo Es. 6,100 
Re SES - 3,900 
ne Ey ee 4,010 
ag SE 9,275 
3 ase 4,825 
st cech ae ae $35,960 


The board of education in this case 
was faced with raising close to $40,- 
000 when engineering and extra labor 
and incidental expenses are consid- 
ered, this unexpected investment not 
having been allowed for in the budget. 


The conversion from oil to pul- 
verized coal firing in steam generators 
of large size, such as are found in 
central stations for power generation 
and in large industrial plants, has 
been described very completely by 
Mr. Hardgrove in a paper given at 
the fuels and steam power meeting of 
the American Society of Mechanical 
Engineers in March. 


Many steam generators of this size 
classification originally were designed 
to burn oil or pulverized coal, whichk- 
ever was the more economical or 
available; or if the firing equipment 
for only one fuel initially was in- 
stalled, the furnaces were designed to 
facilitate simple conversion to the 
other fuel. With these steam gener- 


BREAKING BOTTLENECKS 1\ 
PIPING MATERIALS 


By G. W. Hauck, Manager of Engineering Sales, 
Crane Co. ... Presented at Session on Plant 


Maintenance, 


THE ADVENT and continuous use of 
higher pressures and temperatures 
in power plants and manufacturing 
processes during the past decade or 
so has been accompanied by a corre- 
sponding increase 
in the use of 
steel in piping 
materials. As a 
result, to serve 
these elevated 
operating condi- 
tions, steel ini- 
tially, and of 
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necessity, superseded the cast irons 
as a suitable metal in material speci- 
fications. Almost concurrently, there 
was developed a gradual but definite 
preference for the use of steel instead 
of cast iron to take advantage of the 
greater strength of steel even in those 
services where the basic require- 
ments of pressure or temperature did 
not suggest the use of the stronger 
metal. 


In time, the increased production 
of steel progressively reduced its cost 
in those materials finding extensive 





ators, few if any difficulties atte: de, 


the discontinuance of oil for fue 
With steam generators origi «ll; 
designed to burn oil exclusively, | ow. 


ever, firing with pulverized 0a) 


usually can be done only at red: ce: 
output. Higher ratings from tes. 
boilers can be obtained only with bh gb. 
er furnace temperatures and ith 
pulverized coal firing, this is accom. 
panied by slagging difficulties. Th; 
use of high fusion ash coal, if ec 
nomically available, may not be suf 
ficient to develop the original output 

If reduction in capacity of the uni: 
is not acceptable, one or more of th 
following prescriptions may | 
indicated. 

1) Use of a large quantity of ex 
cess air for combustion. This air js 
most effective if it is introduce 
through well located ports in the fur 
nace walls rather than through th 
burners, but inevitably must result jy 
a lowered efficiency. 

2) Use of recirculated flue gase: 
to keep the furnace temperature be- 
low the fusion temperature of th 
ash. The furnace temperature ca: 
be varied in inverse proportion to th 
percentage of flue gas recirculated 
but the power expenditure for driv 
ing the recirculating blower results 
in a reduced efficiency. 

3) The furnace may be redesigne 
to provide additional water cooled 
surface. This heat absorbing area 
will be gained to attain the desired 
steaming capacity at normal efficier 
cies with furnace temperatures that 
can be tolerated. 

While the first two plans may ) 
used as temporary expedients, it 
judicious to plan all conversions a: 
permanent, efficient installations fo: 
conservation of fuel. 


use in piping systems. Ultimately 
the differential in the costs of steel 
and cast iron became low enough t 
further accelerate the use of the bet- 
ter material of greater strength. This 
was particularly true of flanges. 


Use of Steel Flanges 


The use of steel flanges, therefore 
on the bulk of the lines comprising 
piping systems, has become accepted 
practice. The advantages of an un- 
breakable flange of the same materia! 
as the pipe appealed to users becaus* 
it eliminated failures due to the 
breakage of cast iron flanges in tran- 
sit, in handling, or, at times, in the 
severer operating services. This was 
particularly true in the larger sizes 
of flanged joints. Thus, steel flanges 
found their way into saturated steam 
lines and all sorts of low pressure 
services. Steel became the order of 
the day as the material for flange: 
used on most steel and wrought iron 
piping. The age of steel found pip- 
ing keeping pace. 

At one time, lap joints were avail- 
able with the flanges made of a v2 
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ricty of metais—cast iron, semi-steel 
or ferrosteel, malleable iron, cast 
steel, and forged or rolled steel. For 
the past decade, however, the produc- 
tion of lap joints has been confined 
almost exclusively to the use of steel 
flanges in general practice. The cast 
irons and malleable iron were practi- 
cally abandoned as suitable metals 
for the flanges. 

When welding came into wide- 
spread use as a method of making 
pipe joints, it had a marked and an 
important influence in giving impetus 
to the swing from iron to steel 
flanges. Steel flanges are required 
in accepted practice when they are to 
be attached to steel or wrought iron 
pipe by welding. 

Developments in the refining and 
process industries found additional 
uses for steel flanges. They prove 
ideal for those pipe lines where fire 
hazard legislates against the use of 
cast iron. Certain services in these 
and similar industries also made the 
use of welded flanges desirable. 


War Demand Creates Shortage 
of Steel 


Thus we have traced and reviewed 
the principal factors responsible for 
the widespread use of steel flanges 
on much if not almost all of our piping 
work. This has created a bottleneck 
in steel flanges, a condition that has 
been apparent for some time, and seri- 
ously aggravated by unprecedented 
war demands that now make it acute 
because the steel required to make 
such flanges is desperately needed for 
other war production requirements. 
We just don’t have enough steel for 
everything, and flanges do not escape 
the critical shortages. This means 
that users are faced with the dilemma 
of finding a way to bypass the short- 
age of steel flanges. The only appar- 
ent solution is to suspend the general 
practice of using steel flanges for all 
services. Instead, we must revert to 
our former habits of using steel only 
where service conditions make its use 
mandatory. For all other services, 
east iron flanges, which are usually 
available, make an acceptable alter- 
nate. A consistent effort by all users 
to spread the available supply of steel 
flanges over a wider area of essential 
needs only, and using the alternate 
cast iron flanges in every possible 
service, will contribute materially to 
the war effort during the emergency 
when steel must be conserved. 


Advantages of Cast Iron 


From the foregoing, it is apparent 
that a recommendation outlining the 
services where cast iron flanges are 
satisfactory is in order. Cast iron 
screwed flanges and cast iron lap 
joint (van stone) flanges are avail- 
able for operating conditions which 
do not exceed 250 psi saturated steam 
pressure and in most cases where the 
service does not exceed 450 F max- 
imum, 


Cast iron screwed flanges are avail- 
able in a wide range of sizes, in the 
125 psi and 250 psi pressure classes. 
The screwed flanged joint, properly 
made, has proved its general utility 
and satisfactory performance within 
its pressure and temperature limita- 
tions. If prefabricated piping is pur- 
chased, an added advantage can be 
gained by specifying the refacing of 
screwed flanged joints, In this process, 
the flange is made up tight until the 
end of the pipe projects slightly be- 
yond the face of the flange. A light 
refacing cut is then taken across the 
face of the flange and the end of the 
pipe. This provides an excellent gas- 
ket bearing surface to the inside of 
the pipe because the end of the pipe 
is flush with the face of the flange. 
Refacing also produces perfect align- 
ment of the flange face at 90 deg with 
the center line of the pipe, and makes 
for easy bolting without stresses. 


Lap Joints 


Again lap joints (van stone) are 
available with cast iron flanges in a 
range of sizes from 2 to 24 in., inclu- 
sive, in both the 125 psi and the 250 
psi pressure classes. These can be 
obtained to best advantage when the 
quantities of various sizes are suffi- 
cient to justify production. 


Cautionary Suggestions 


Thus, the use of cast iron instead 
of steel makes available the lap joint 
for many services where this type of 
joint with its advantages is preferred. 
But an important cautionary note is 
necessary. Care must be exercised 
in bolting up any lap joints equipped 
with a cast iron flange in order to 
prevent breakage. Pipefitters are ac- 
customed to finding all lap joints with 
steel flanges, and they cannot apply 
extremely heavy bolt loads or sledge 
bolts when cast iron flanges are em- 
ployed. 

Several additional cautions are sug- 
gested: 

1) Cast iron flanges should never 
be used on the ends of any type of 
expansion pipe bend. Such flanges, as 
well as those on the piping adjacent 
to the expansion pipe bends, should 
always be of steel to preclude break- 
age. 

2) Cast iron flanges are not rec- 
ommended for lines handling hazard- 
ous fluids, or where fire hazard legis- 
lates against their use. 

3) Do not exceed code limitations 
concerning pressure and temperature 
in using cast iron flanges. 


Other Materials Are Affected 


A consideration of bottlenecks in 
piping materials and suggestions for 
alternates or substitutions cannot be 
confined to flanges alone. Many other 
items comprising piping systems are 
affected by the shortages and limita- 
tion orders that are current today 
and which plague designers, manufac- 
turers, purchasers, and erection or 
maintenance crews. The list of alter- 
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nates or substitutions contained in 
the following paragraphs is not in- 
tended to be all-inclusive, but simply 
to focus attention on the necessity for 
a realistic attitude in thinking about 
the standards of installations and ma- 
terials for the various components of 
any piping system. Shortages of ma- 
terials and long deliveries on many 
items commonly used should throw 
into bold relief the need for flexibil- 
ity in specifying requirements, at- 
tended at all times by a willingness 
quickly to revise plans to accept al- 
ternates or substitute materials which 
may be available at the time and 
which will do the job with sufficient 
satisfaction to justify the change. 

To adhere strictly to hard and fast 
specifications and to ignore the ex- 
igencies of the day is to invite costly 
delays and often an unnecessary 
expense in expediting articles not in 
stock or difficult to obtain while satis- 
factory substitutes rest in the stock 
bin, or at worst could be produced in 
shorter time. 

Unions 


Just as the age of steel found 
flanges keeping pace, so it is with un- 
ions. A few years ago the advent of 
relatively low priced steel unions per- 
suaded many users to adopt them in 
preference to malleable iron unions. 
As in the case of flanges, there en- 
sued a marked preference for the use 
of unions made of steel instead of 
iron to take advantage of the greater 
strength of steel even in those services 
where the basic requirements of pres- 
sure and temperature did not suggest 
the use of the stronger metal. The 
advantages of a union made of an un- 
breakable material and of the same 


material as the pipe appealed to 
users. 
Because steel is needed for other 


war production requirements, there 
are shortages of steel unions and 
often they are not available when 
needed, even on the most important 
piping projects. In many instances, 
the shortages can be sidestepped by 
reverting to the former practice of 
using malleable iron unions whenever 
the service conditions permit their 
use. Specify steel unions only when 
the pressure or temperature conditions 
require them or if the nature of the 
liquid or gas in the pipe line would 
preclude the use of any union other 
than one of steel. 


Small Fittings 


Again, just as in the case of 
flanges and unions, and for the same 
reasons, small fittings of steel super- 
seded those made of cast iron or mal- 
leable iron’ in 
parts of piping 
systems. Again, 
shortages of steel 
fittings can be 
bypassed by re- 
verting to former 
practices, Con- 
serve steel by 
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using more cast iron and malleable 
iron screwed fittings—they are made 
in several pressure classes and pro- 
vide satisfactory service for many 
lines, with the added advantage, at 
present, of being more readily avail- 
able than steel fittings. 

Small sizes of forged steel fittings 
are made today with screwed ends or 
socket welding ends. For certain serv- 
ices, users found it desirable former- 
ly to seal weld the joint made by 
screwing pipe into a threaded steel 
fitting. This was partly, if not large- 
ly, responsible for the development of 
the steel fitting with socket welding 
ends, which has advantages over the 
screwed fittings when the joint be- 
tween the fitting and the pipe is to be 
welded. Thus, we normally find two 
types of small steel fittings—screwed 
end for the threaded joints, and sock- 
et welding end for the welded joints. 

But when shortages of steel pre- 
clude maintenance of consistent stocks 
in both types, a construction program 
might be accelerated by the acceptance 
of either type or a combination of 
both types in the assorted sizes and 
variety of fittings needed in a job. 
Even though the socket welding fit- 
ting is better than the screwed fitting 
with a seal weld, the latter is merely 
a reversion to a practice formerly 
followed satisfactorily. Conversely, 
a job may normally require screwed 
steel fittings and, if they are not 
available when needed, the substitu- 
tion of socket welding fittings, if 
obtainable, is the answer to that 
dilemma. And, a mixture of both 
types of fittings in the same line, while 
not 100 per cent mechanically correct 
or perhaps in tune with a standard 
in a plant, might solve a vexing and 
costly delay in construction. 


Small Steel Valves 


The suggestions in the preceding 
paragraph apply with equal force to 
small steel valves which are made with 
socket welding or with screwed ends. 
A willingness to use either type of 
end connection, or an assortment of 
both, may pay dividends in time saved. 

In some cases it may be the prac- 
tice to use small steel valves with 
flanged ends. If some day you find 
that flanged valves, or the flanges, 
or the studs, or the desired gaskets 
(it takes all of these to make this 
flanged installation) are not available 
when needed, check to learn if a 
socket welding end or a screwed end 
valve can be used. 


Don’t Overlook Angle Valves 

Globe valves are used to a much 
greater extent than angle valves. The 
demand for valves today means that 
the stock bins for 
globe valves may 
be empty while 
the bins for the 
correspond- 
ing angle valves 
may contain the 
answer to that 
immediate 






































Globe Valve and Elbow VS Angle Valve, Flanged Joints 

















By-Pass Around Valve Connected to Piping and Fitting 


need. Globe valves are used in 
straight lines of pipe, but almost all 
piping contains “turns.” Often a 
“turn” is not far from the place where 
the globe valve is to be installed. An 
angle valve could be used here to take 
the place of the globe valve and the 
“turn,” and eliminate one joint. In 
very few instances can fault be found 
with such a substitution. 


Bypasses on Valves 


A bypass is a “must” for many 
valves. While valves with bypasses 
are listed in a wide variety of sizes 
and pressure classes, the predomi- 
nant demand and the resultant pro- 
duction is for regular valves without 
bypasses. To attach the bypass, which 
involves extra labor operations, may 
delay procurement of a valve with a 
factory built bypass. While suffering 
from this delay, a regular valve often 
may be obtained in much less time. 
Possibly the installation is such that 
the bypass can be constructed inde- 
pendently of the valve and around it 
by providing connections in the adja- 
cent pipe or fittings and constructing 
the bypasses on the job. Caution: 
When constructing bypasses around 
valves, be sure to provide flexibility 
in the bypass piping to compensate 
for expansion stresses. 

If the materials for constructing 
the bypass are not at hand, it might 
be practical to install the valve and 
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“limp along” until such time as the 
bypass materials are secured and in- 
stalled. 
Wedge Disc or Double Disc? 

A few classes of gate valves ar 
regularly listed in both the wedg: 
dise and the double disc types. Users 
have developed preferences for each 
over the other, but in many instances 
one type can be substituted for the 
other without detracting from the ef- 
fectiveness of the installation. 
Valve Stem Packings 

All valves are regularly equipped 
in the factory with valve stem pack- 
ings that are suitable for general 
service in keeping with the pressure, 
temperature and operating conditions 
for which various valves are rated 
It follows that valve stem packings 
are individually and carefully select- 
ed to provide a standard of satisfac- 
tory service. Valves are carried in 
stock only with the valve stem pack- 
ings adopted as standards. 
When every effort is being devoted 
toward the manufacture of valves in 
the greatest volume which is possible 
to meet abnormal demands, it is ap- 
parent that an order for valves to be 
equipped with a packing other than 
that regularly provided would mean 4 
break in production. Costly delays 
ensue for both the manufacturer and 
the user. It is far better to discard 
any predilection for a specific pack- 
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ing when such a choice interferes with 
normal procedures and the possible 
slight advantage can only be gained 
at the price of delay in procurement. 
Even when a special packing must be 
used for unusual service conditions, 
it is suggested that regular valves 
be obtained and the procurement and 
installation of the desired packing 
accomplished by the user subse- 
quently. 
Special Valve Operators 

Special valve operating devices, 
such as floor stands, hydraulic cylin- 
ders, gears, air motors, electric mo- 
tors, ete., normally are ideal from a 
mechanical or operating standpoint 
for specific installations. Under cur- 
rent conditions, however, specifying 
a regular hand operated valve will 
speed up deliveries and the comple- 
tion of projects. Use the special op- 
erators only when absolutely essential 
and when no substitution is practical. 
Perhaps the installation is such that 
hand operation will suffice until the 
special operator wanted is more read- 
ily obtainable at a later date. 


Screwed, Flanged, or Welded Joint? 


Embracing all items of valves, fit- 
tings, fabricated piping, etc., the type 
of end connection or joint must be 
kept in the foreground of the think- 
ing of those who are alert to break 
construction bottlenecks. For  in- 
stance, if shortages involve flanged 
connections, perhaps a screwed or a 
welded connection is the answer to the 
problem. Perhaps a flanged valve or 
fitting is available, but the flanges or 
the studs are not. Can a welding end 
valve or fitting be used? It just might 
mean the saving of valuable time. 
Such thinking and flexibility in mak- 
ing substitutions may prove helpful 
many times. 


It is not uncommon to find many 
plants which have a standard of pip- 
ing construction that calls for two or 
more types of joints in the various 
sizes of pipe lines in the same serv- 
ice. As an example, on certain lines, 
screwed joints are used in sizes 2% 
in. and smaller and flanged joints in 
sizes 3 in. and larger. The next proj- 
ect may disclose that some of these 
3 in. or 4 in. or 6 in. flanged fittings, 
or the flanges, may not be in stock at 
the moment. The substitution of 
screwed fittings is worthy of consid- 
eration. Or, perchance, a welding 
fitting could be used satisfactorily. 
Or, a fabricated pipe bend or assem- 
bly might circumvent delay. 


Fabricated Piping 
That flanged elbow with a special 
dimension at one end, or that flanged 
tee with an elongated dimension on 
the run, or that special base elbow, 
can be difficult if not impossible of 
procurement because it involves pat- 
tern work, special machining and han- 
dling, ete. Inquiry may disclose that 
this problem can be solved by the shop 
fabrication of a piping assembly. 
Special tees can be made by welding 
the outlets in pipe and providing 


flanged ends, threaded ends, or ends 
beveled for welding. Bases can be 
applied by welding. 

Pipe bends can be used for turns, 
offsets, and for accomplishing all 
sorts of changes in direction. The 
variety of shapes into which pipe can 
be bent suggests interesting possi- 
bilities. 

The same holds true for welded 
headers with multiple nozzle openings, 
drip pockets, tapped bosses, etc., or 
for welded assemblies. Reductions 
in sizes can be accomplished by swedg- 
ing, and end closures can be fabricat- 
ed by welding. And so it goes. 





WAR WORKER'S PLEDGE 
TO A SOLDIER 

“I will never let you down. 
My life is in your hands. 
Your life is in my hands. I 
will work to make the best 
and the most of the things 
you must have to win—that 
we both may live—that our 
country may live—that free- 
dom for all may live.”— 
(Pledge taken by workers at 
a General Electric Co. plant 
at a recent Army-Navy “E” 
award ceremony.) 











The almost unlimited range of pos- 
sibilities created by the use of pre- 
fabricated piping should occupy a 
prominent place in the minds of those 
who are intent upon overcoming delay 
and breaking bottlenecks. 

Bolting Materials 

Having previously described the 
trend toward an increased use of steel 
in other products, it is well to direct 
attention to a concurrent trend to- 
ward the application of alloy bolting 
materials in flanged joints when the 
actual operating conditions do not 
necessarily require this class of 
product. 

Commercial steel bolts or studs are 
recommended for temperatures up to 
500 F. Alloy studs are needed when 
temperatures are above 500 F. The 
prevalent scarcities of alloy steels dic- 
tate the installation of commercial 
steel bolting material whenever it can 
be used. Enough installations of 150 
psi and, to some extent, of 300 psi 
steel materials are for services which 
permit the use of commercial bolting 
to justify the inclusion of this sug- 
gestion. 

If You Weld 

The plant which has adopted weld- 
ing as the exclusive tool for making 
piping joints may be experiencing 
difficulties because some type of weld- 
ing flange is not available for making 
flanged connections to valves or other 
equipment. Perhaps the substitution 
of screwed flanges is impossible be- 
cause equipment for threading the 
pipe is not available. 
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If a cast iron flange can be used, 
as outlined previously, then a flanged 
connection can be provided for at- 
tachment by welding through the use 
of welding nipples made up with a re- 
faced screwed flange on one end and 
machine beveled for welding on the 
other end. 

The welding elbow needed may not 
be readily available, as may happen 
in the case of those made with a wall 
thickness or of a material not regu- 
larly carried in stock. A beveled end 
pipe bend made from pipe of the de- 
sired thickness or material some- 
times can be fabricated and save 
time. The pipe bend would have long- 
er center to end dimensions, but many 
times that presents no particular 
problem. 

Piping Ingenuity Pays Dividends 

In Time Saving 

A few simple substitutions are list- 
eq herein to illustrate how a little in- 
genuity can solve many everyday 
problems of shortages. 

A reducing screwed flange often 
can be made by tapping a blind 
flange, either concentric or eccentric 
as desired. This is practical, provid- 
ed the tapped opening is not too large 
in pipe size to preclude a sufficient 
length of thread for a satisfactory 
pipe joint. 

A piece of plate, if available, can 
be fashioned into a slip on welding 
flange or a lap joint flange if the thick- 
ness is increased, particularly in the 
latter, to compensate for the lack of 
hub. Similarly, a blind flange can be 
fabricated from steel plate. These are 
not recommended necessarily as good 
practice, but they are satisfactory in 
certain instances, especially in emer- 
gencies. 

Instead of a 4x3 in. screwed elbow 
required for an extension of a pipe 
line during a shutdown, perhaps a 
4x3x3 in. screwed tee with a 3 in. plug 
would answer the purpose. If this 
happened to be a flanged job and the 
reducing fitting were not in stock, 
would a straight fitting and a reducing 
flange suffice? If it were a welded 
job and the reducing fitting unavail- 
able, would a straight fitting and a 
reducer satisfy the need? Generally, 
the answer will be in the affirmative. 

Today the bushing comes into its 
own as never before. Many sizes of 
reducing screwed fittings have been 
eliminated due to the simplification 
program. At other times, the desired 
reducing fitting may not be available. 
Use the nearest size of reducing fit- 
ting or a straight fitting with bush- 
ings to break these bottlenecks. 

It is well to repeat that the list of 
substitutions suggested herein is not 
all-inclusive, nor 
is it intended to 
hold any brief ps 
for some of the 
construc 
tions suggested 
in the  substi- 
tutes. They do 
not always por- 
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tray the most desirable practice from 
a mechanical or a_ standardization 
viewpoint. But shortages and the 
necessity for maintaining speed by 
circumventing the attendant delays 
require users of piping materials to 


be opportunists and extremely flexible 
in their thinking at all times. Only 
in this way may you be able to sal- 
vage a bit of leisure time and save 
embarrassing explanations for delays. 


THE FUEL AND HEATING PROGRAM 
AT ARMY CANTONMENTS 


By Lt. Colonel Louis C. McCabe, Chief, Heating and Refrig- 
eration Section, Repairs and Utilities Branch, Construction 
Division, Office of Chief of Engineers, U. S. Army . . . Present- 
ed at Army Engineering Hour, Midwest Power Conference 


NO DISCUSSION of the fuel and heating 
program as it applies to the Army 
within the continental United States 
would be understandable without 
some knowledge of the organization 
within which it operates. The three 
component parts of the Army under 
the Chief of Staff are the Air Forces, 
Ground Forces, and the Service 
Forces. The job of the Army Service 
Forces, in the words of the Command- 
ing General—Lt. General Brehon 
Somervell—“is to feed, clothe, house, 
pay, equip, and transport the Army. 
We care for the soldiers when they 
are ill, we judge them when they mis- 
behave, we build camps and roads. 
We put into their hands, wherever 
they are, their guns and ammunition, 
trucks and tanks. We order this ma- 
terial, make sure there are factories 
to produce it, see that they work 
efficiently and are provided with suf- 
ficient raw materials.” 

The Chiefs of Chemical Warfare, 
Engineers, Ordnance, Transportation, 
Chaplains, the Quartermaster Gen- 
eral, and the Adjutant General direct 
their services as staff members of the 
Commanding General, Army Service 
Forces. The continental United States 
is divided into nine Service Commands, 
each commanded by a General Officer 
who is the representative of the Com- 
manding General of the Army Service 
Forces. His staff is composed of rep- 
resentatives of all the services. 

The Corps of Engineers has the 
job of building and maintaining all 
posts, camps, and stations and pro- 
viding them with utilities. General 
planning and supervision of these ac- 
tivities is the responsibility of the 
Chief of Engineers. In each Service 
Command the Division Engineer has 
responsibility for all military con- 
struction. As the 
Director of Real 
Estate, Repairs, 
and Utilities, he 
directs the pur- 
chase and leasing 
of facilities for 
training and 
housing troops 


228 


and when the facility is activated, he 
appoints a Post Engineer, who main- 
tains the buildings and grounds, and 
provides the  utilities—electricity, 
refrigeration, water, sewage disposal, 
fuel, and heat. It is with the furnish- 
ing of fuel and heat that this paper 
is concerned. 


Types of Heating Used 


Buildings heated at Army canton- 
ments are in four general classifica- 
tions: (1) permanent, of brick and 
stone construction; (2) mobilization 
type—mess halls, hospitals, and bar- 
racks of wood construction, which was 
a standard until a year ago; (3) the- 
ater of operations type, which is a 
composition board and of less durabil- 
ity; and (4) tents and hutments. 


Permanent buildings are usually 
heated from a central plant with coal, 
oil or gas. In officers’ quarters of the 
permanent type, where coal is used as 
a fuel, domestic stokers may be in- 
stalled. 


The mobilization type barracks 
building is heated by a forced warm 
air furnace, the heat being distrib- 
uted over both floors of the building 
by a duct system. Gas and coal are 
the usual fuels, although oil in small 
quantities is employed. Soldiers are 
assigned to firing furnaces of this 
type which burn coal. It has been 
found that in some areas less than 
half of the soldiers had previously 
seen a warm air furnace. This con- 
dition made it imperative that some 
satisfactory method be developed for 
firing the furnaces and maintaining 
the automatic controls. It was first 
planned to assign service troops per- 
manently to firing duties, but the de- 
mand for their services was so great 
in military activities that this could 
not be approved. Consideration was 
given to the use of civilian firemen 
entirely, but the cost prohibited this. 
In the plan finally adopted, expe- 
rienced civilians are assigned to the 
supervision of operation and mainte- 
nance of each 35 furnaces. Soldier 
personnel is assigned to fire furnaces. 
This plan has been remarkably suc- 


cessful in reducing maintenance 4) 
repair costs. 

All steam plants of more than | 
hp are fired by civilian employees re. 
gardless of the type of building. |) 
all instances, supervision and tr. in- 
ing must be continuous. 


All types of mechanical stoking 
equipment are installed in cen‘ra! 
plants over 150 hp—multiple and sin. 
gle retort underfeed, traveling grate. 
and spreader. Pulverizers have been 
installed in some of the larger plants 
and more are replacing oil burning 
installations. More than 70 per cent 
of the oil burning installations have 
been converted to coal. 


Controls and Instruments 


It is the policy of the Chief of En 
gineers to provide draft gages on al! 
boilers of 100 hp and larger, one 
steam flow meter on each boiler of 
300 hp and larger, one steam flow 
meter on the main header from a 
group of boilers where individual me- 
ters are not used. Steam flow-air flow 
meters may be installed in lieu of a 
steam flow meter and CO: recorder in 
boilers of more than 300 hp. One 
combination CO, and flue gas tem- 
perature recorder is authorized for 
each boiler of more than 300 hp. Auto. 
matic draft controls are authorized 
for all boilers of 150 hp and larger 


Installation of this equipment has 
been of great assistance in maintain- 
ing operating efficiencies even with 
inexperienced personnel. However, at 
one post down in the pine country of 
Georgia where all these controls had 
been installed in a hospital, the op- 
erating engineer (who had former); 
fired a sawmill boiler) came to th 
Post Engineer and requested permis 
sion to make some changes in the in- 
stallation to get away from operating 
troubles. His solution was to pull out 
the stoker, remove the control instru- 
ments, install grates, and fire th 
450 hp boilers with slab wood and 
sawdust. 


Combustion service as practiced b; 
the Army falls into three categories 
(1) education through conferences 
and schools; (2) inspection designed 
to establish proper operation and pre- 
ventive maintenance; and (3) trouble 
calls. 

Training Program 


The Chief of Engineers, the Div- 
sion Engineer, and the Post Engineer 
all have trained personnel qualified 
to carry on the activities of their 
echelons. The magnitude of the pro- 
gram and the shortage of manpower 
precludes the employing of the per- 
sonnel required on all occasions. Sup 
plementing the Army in this effor' 
are a number of private and govern- 
ment agencies which devote consider- 
able time to the heating problems o! 
the Army camps. The Anthracite In- 
dustries, Inc., was the first in the 
field and provided some 15 engineers 
who conduct schools in proper firing 
in the northeastern posts where 4"- 
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Above—A view of section storage, “coke, egg and stoker coal,” at a southern camp. The height of the coal 
piles is 18 to 20 ft. The coal is piped for temperature readings. . Below—These are two boilers at an 


eastern military installation which have been converted from oil to coal (Signal Corps photo) 
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thracite is commonly the fuel. This 
assistance is continuous and has ma- 
terially reduced the operating costs 


of anthracite burning equipment. 


Bituminous Coal Research, Inc., has 
recently made available to the Divi- 
sion Engineers some 60 combustion 
engineers of national reputation who 
devote considerable time to confer- 
ence and schools, inspection and 
trouble calls at Army posts. 

These organizations supplement the 
small staffs of the Chief of Engi- 
neers, the Division Engineer, and the 
Post Engineer. There is in the Wash- 
ington office an engineer who has 
broad experience in warm air heating 
and is particularly gifted in talking 
the language of the mechanics and 
soldier firemen. On one occasion last 
fall, he was talking furnace firing to 
a theater full of soldiers. It was his 
theory that one or two spicy stories 
inserted during his talk served to keep 
the audience interested and awake 
and he had followed this practice in 
his round of the camps. However, 
this particular post commander was 
very enthusiastic and had all officers 
of the rank of captain or below at- 
tend the lectures of this expert on 
furnace firing. This included the post 
chaplain, who after the talk suggest- 
ed that the engineer delete the stories 
from future instruction. The post 
commander thought that this would 
be one line of procedure but he also 
suggested that in the future before 
the engineer began to talk, he might 
inquire, “Is there a chaplain in the 
house?” 

During the past year the Chief of 
Engineers directed and the Signal 
Corps produced a film strip which 
provides standard instruction for the 
firing of coal burning furnaces 
throughout the Army. Copies of this 
film strip have been distributed to all 
coal burning posts. 


Water and Coal Analyses 


The U. S. Bureau of Mines has, for 
more than a year, provided water 
analysis service for all boilers greater 
than 15 psi pressure. A sample is 
forwarded to the Bureau each month 
from each boiler. As a result of the 
analyses, recommendations are made 
for proper treatment to prevent cor- 
rosion and scaling. This service has 
greatly reduced replacement of tubes 
and provided economy in fuel con- 
sumption. It has recently been ex- 
panded to large low pressure cast iron 
boilers, which are installed in recent 
construction in lieu of high pressure 
plants. 

The Chief of Engineers is respon- 
sible for the quantity, specifications, 
provision of funds, receipt, storage, 
and distribution of coal at all Army 
posts. The Quartermaster General is 
responsible for purchase and inspec- 
tion of the coal. The latter function 
is delegated to the Chief of Engi- 
neers. Arrangements have been made 
with the Bureau of Mines for sam- 
pling of all coal going to Army camps. 
Sampling was previously done at the 
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WHAT SHOULD PLANTS LOOK 
FOR IN THE WAY OF SCRAP? 


Metal shavings; scraps after stamp- 
ing out parts; broken machinery and 
parts; cable; old coolant pumps; line 
shafting; old drills and chucks; re- 
jected pieces; old chain; oil drums; 
filings and grindings; bolts, nuts and 
rivets; plungers; pistons; saw blades; 
old wrenches; pipes and valves; old 


— 
boilers; discarded equipment of a», 
sort containing iron or steel. ti 
The War Production Board iriy,) 
for dormant industrial scrap ajs,) 
urges the resale or scrapping of »bs./ 
lete or unusable machinery, tools. dix 
and fixtures which are incapab'e ,; 
current or future use in the war pr. 
duction program.—Business Pres: |p. 
dustrial Serap Committee, 3303 Ep. 
pire State Bldg., New York, N. Y 
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post by soldier personne! and consid- 
erable difficulty was encountered be- 
cause of improper sampling methods. 
It is anticipated that the Bureau of 
Mines sampling will eliminate these 
troubles and will greatly reduce the 
cost of sampling, necessary to a satis- 
factory fuel supply. 


Purchase of Fuel 


The Army is one of the largest con- 
sumers of fuel in the United States. 
The aggregate of hundreds of camps 
containing thousands of buildings, 
each of which requires fuel for space 
heating, cooking, water heating, or 
process steam presents a fuel demand 
and a fuel problem of great magni- 
tude. Fourteen camps use more than 
100,000 tons of coal annually and 32 
camps use between 50,000 and 100,- 
000 tons annually. The Army will use 
between 8 and 9 million tons of coal 
in the fiscal year 1944. Seventy- 
seven per cent of the fuel require- 
ments are coal, 18 per cent natural 
gas, and 5 per cent oil and miscella- 
neous fuels. 

The problems of fuel selection, fuel 
specifications, procurement of funds, 
inspection, receipt, storage, and de- 
livery of fuel, and heating plant main- 
tenance, require most careful plan- 
ning and execution. One of the major 
problems has been the proper allot- 
ment of fuel for these purposes. Too 
small a fuel allotment may result in 
sudden overload demands for fuel in 
winter, too large an allotment may 
result in carelessness in use, loss by 
spontaneous combustion, overload of 
limited storage space, and unjustified 
inroads on the industrial and domes- 
tic supply. The problem is compli- 
cated by the fact that camps are situ- 
ated in areas with all gradations be- 
tween year ’round heating and short 
seasonal heating, that almost every 
available type of fuel is used, that the 
personnel changes continuously, that 
every type of heating equipment is 
used, and that buildings ranging from 
permanent hospital structures to tents 
are heated. 

At the beginning of 1941, a critical 
analysis of the prevailing method of 
determining fuel allowance indicated 
that the method of fuel allotment was 
deficient and that a thorough re- 
vision of the method to conform to 
present-day commercial practice was 
desirable. The office of the Chief of 
Engineers authorized a study of fuel 
consumption at the Army posts 
throughout the United States. The 
Army regulations now incorporate the 
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following methods of determining fue 
needs based on this fuel consumption, | 
study: (1) the degree day method i | 
used for space heating; (2) a con. 
stant designated as the pounds ¢ 
standard fuel per thousand squar 
feet of floor area per degree day js 
used for determining fuel allotment 
for various types of buildings. A| 
buildings of the Army are grouped 
into seven classifications, the fud 
allowance varying from 3.5 lb in per. 
manent stone construction to 7 lb in 
tents. [See the paper Army Fuel Con. 
sumption Studies of 1941-42, by L. ¢. | 
McCabe, S. Konzo, and R. E. Biller, 
presented at the 49th annual meeting 
of the ASHVE and published in the 
ASHVE Journal Section, January, 
1943, HPAC.] 

The fuel required for water heat 
ing, cooking, and laundry purposes is 
allocated on the per capita basis. The 
post specifications are annually re. 
vised to meet changes in equipment 
and to insure supply in a restricted 
market. As manpower shortages and 
lack of critical materials for ma. 
chinery have seriously affected coal 
mine production, coal specifications | 
have been considerably broadened to | 
permit the use of all coals which | 
could possibly be used in the equip- | 
ment installed in Army posts. Requisi- | 
tions are forwarded by the Post 7 
Engineer each year through the Divi- | 
sion Engineer to the Chief of Engi 7 
neers. The specifications are applic’ 7 
to provide the most economical! fue 
available. Cross hauling is prevented 
and all chance of restrictive specifica- 
tions is avoided. It is the practice o! 
the Chief of Engineers to indicate | 
the requirements in February of each 
year for all posts, camps and stations 
to the Quartermaster General, who is 
purchasing agent for all coal used by 
the Army. This year the Quarter 
master General made this informa- 
tion available to the industries in 4 
formal tabulation considerably prior 
to the formal advertising for bids. !' 
is anticipated that in the coming yea 
all requirements of the Army wil! be 
in storage by the end of October 
where the nature of the coal and the 
market condi- 
tions permit. Re- 
ceipt, storage, 
and delivery of 
coal on the post 
will shortly be a 
respon si- 
bility of the Post 
Engineer. 
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MEMBERS of the American Society 
of Heating and Ventilating Engineers, 
functioning through the society’s na- 
tional war service committee and sim- 
ilar committees set up by various 
local chapters, did an outstanding job 
the past heating season in assisting 


© local rationing boards on problems 












involving fuel oil. In many cases, 
engineers have become regular board 
members, and in others they have 
served as consultants to such boards. 
... The editors recently asked some 
of those who have been particularly 
active in this work to comment on 
the present rationing scheme and any 
suggested improvements for next 
winter. The first two of the follow- 
ing communications are in answer to 
this request; they supplement similar 
contributions which appeared in the 
April HPAC. 
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L RATIONING 


How Did It Work 


PLAN WORKED REASONABLY 
WELL; IMPROVEMENT POSSIBLE 


WITH THE first heating season under 
fuel oil rationing drawing to a close, 
everyone who has been directly con- 
cerned with the administration of this 
war program has learned many les- 
sons. Mistakes were made—both in 
particular details of the plan itself 
and in the handling of situations that 
developed during the winter months— 
but were inevitable in view of the fact 
that fuel oil rationing is a pioneering 
program which had to be developed 
and administered without the benefit 
of previous experience or patterns 
upon which to depend. Despite the 
inconveniences, burdens, and discom- 
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Out Last Year? 


forts which are to a degree an in 
evitable accompaniment of any ration 
ing program, it must in all fairness 
be admitted that the plan worked 
reasonably well. There is little evi- 
dence of real hardship or suffering 
and, most important of all, the ob- 
jective of cutting overall civilian fuel 
oil consumption by 25 per cent has 
been achieved. 


Delay Got Program Off to a Bad Start 


The program got off to a bad start 
because of the delay in having avail- 
able the necessary forms and coupons 
for providing consumers with their 
rations. A large part of the difficulty 
encountered in succeeding weeks, both 
by the local boards and by the indus- 
try, was due to this delay. Every 
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possible effort should be made to avoid 
any repetition of this unfortunate sit- 
uation in handling the issuance of 
rations for next season. 


Training Local Board Personnel 


Another difficulty which has been 
evident from the first to anyone work- 
ing with the local boards is the very 
ineffective job of informing and train- 
ing local board personnel regarding 
the operational features of the plan. 
In a program of this type it is essen- 
tial that instructions and information 
be promptly available to local boards 
if they are to do an intelligent job 
of administration. The delay in the 
transmission of information from 
Washington to the local board level 
during the past season has greatly 
handicapped the prompt and efficient 
handling of this rationing program. 


Formula Equitable in Majority 
of Cases 


There has been much comment on 
the complexity of the formula used 
to determine the rations. Probably 
no responsible heating engineer would 
defend the formula as being com- 
pletely scientific. On the other hand, 
its application has been fair and 
equitable in a vast majority of cases. 
It would obviously be impossible to 
take into consideration every conceiv- 
able technical factor in determining 
rations for millions of consumers 
when these rations of necessity must 
be handled by voluntary boards com- 
posed of men and women who, for 
the most part, have no_ technical 
training. A plan which under these 
conditions provides a maximum of 
fairness and equity is the best that 
can be expected, and the present meth- 
od has achieved this result. Certain 
types of consumers have been penal- 
ized by the application of the present 
formula, and these inequities should 
be eliminated in next year’s program. 
The OPA has recognized these situa- 
tions and is planning to provide for 
better handling of these groups next 
year. 


The Five Thermal Periods 


Another feature of this year’s plan 
which has been severely criticized by 
the industry is the division of the 
heating season into five thermal 
periods. There is no doubt but that 
this arrangement has cut down the 
size of deliveries, increased the num- 
ber of trips, and in general resulted 
in higher delivery costs for the dis- 
tributors. Changes and improvements 
can be made which will preserve the 
control over fuel oil achieved by the 
use of thermal periods while at the 
same time easing the burden imposed 
on the industry in handling deliveries. 
While from the viewpoint of the in- 
dustry in scheduling deliveries ther- 
mal periods may be burdensome, the 
officials of the fuel rationing division 
in Washington must give first con- 
sideration to maintaining control over 
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the critically short supply of fuel 
oil. The thermal periods not only af- 
ford an opportunity to change the 
unit value of coupons in accordance 
with the supply situation, but also 
furnish consumers with a guide for 
the prorating of their ration over the 
entire heating season. Both of these 
factors must be carefully considered 
in planning for next season. 


Policy on Conversion 


Great economies in civilian fuel 
oil consumption have been effected 
through the conversion of oil burn- 
ing units to coal. A careful study 
of the supply situation in all types of 
fuel should be made before determin- 
ing the government policy on con- 
versions during the coming months. 
It may well be desirable to concen- 
trate the drive for conversions in 
those areas where coal is plentiful 
and discontinue this effort in those 
sections of the country where fuel oil 
stocks are large and transportation 
situations less acute. 

The Office of Price Administration 
has constantly favored a policy of 
voluntary conversions in _ private 
dwellings and there is no indication 
that there has been any change of 
attitude on the part of this agency 
with relation to this part of the con- 
version program. 

It is obvious to anyone in close con- 
tact with the fuel oil picture that ra- 
tioning is here to stay for the dura- 
tion. Our task is to work together 
for the simplification and improve- 
ment of the rationing program, so 
that it will be an effective contri- 
bution to the winning of the war.— 
E. M. MITTENDORFF, consultant, fuel 
oil rationing division, Office of Price 
Administration; president, [Illinois 
chapter, ASHVE; engineer, Sarco Co. 


THESE CHANGES WOULD 
BENEFIT PUBLIC AND INDUSTRY 


THE FOLLOWING would be what I 
would suggest—based on the past 
year’s experience—as some of the 
most desirable changes that could be 
made in the present fuel oil ration- 
ing program. These changes, it is 
felt, would benefit not only the public 
but the industry as well. 


Rationing has been stated to be at 
its best a necessary headache—the 
choice between two evils. If it were 
not believed necessary and by far 
the better alternate of two evils, the 
vast majority of people would not 
have endured so uncomplainingly 
what they have this last year. 


Formula Generally Satisfactory 


Generally, the fuel oil rationing 
formula used has been surprisingly 
satisfactory. True, an engineer can 
show that floor area and fuel oil re- 
quirements are not necessarily di- 
rectly proportional. However, neither 
would the use of the cubic content or 
square footage of outside exposed sur- 


face (unless used to provide a hey f 


loss calculation, which is impra tic, 
due to the work involved) be | ke) 
to improve the situation. 
certainly has the great merit o | 
ing by far the easiest obtainab!. a, 
usable factor that can be provid: | | 
the users of fuel oil without b ring 
an engineer. 

There are changes, however, tha: 
could be made that would eas 
situation: 


Process All Living Area o: 
Same Basis 


The processing of all living are 
showing the same amount of oi! us: 
per square foot of occupied floor ar 
should be on the same basis. Ther 
seems no legitimate reason for cuttin, 
an apartment building used for res 
dential area more or less than a hon 
or duplex flat. 
and residential areas are heated | 
the same heating system, a divisic: 
of the floor area with some procedur 
of processing each division separat: 
would appear more equitable. 

It appears the ceiling area for 1 
duplex flat or double home should \ 
the same whether one system is us: 
to heat each family’s living quarter 
or one system used to heat both, whic 
is not the case at the present. 

When fuel oil is used in noncor 
vertible facilities to heat hot water 
some added allowance should be pr 
vided for younger children. This 
would be in line with the presen 
recognition in cases where there 
a child under four years of age ir 
family. In the case of hot water, o! 
course, the number of such childre: 
would have to be considered, 


Changes in Period Coupons 


There is an advantage in the us: 
the period coupons, but unfortunate! 
there are also some unreasonable a’ 
unnecessary annoyances _ resulting 
from their use. With some sligh! 
changes these disadvantages cou 
be reduced greatly if not entire 
eliminated. The present type coupon 
sheets preferably with thirty 1 ga 
changemakers and up to 100 indefinit 
(nominal value 10 gal) coupons cou! 
be used for applicants having storag: 
tanks of under 275 gal or rations 0 
1030 gal or less. Coupon sheets hav 
ing ten 5 gal and ten 10 gal change 
makers and 100 indefinite valu 
(nominally 25 gal) coupons could b& 
used for rations up to 2650 gal 
Where a ration exceeds 2650 gal some 
form of ration banking checking a¢ 
count could be provided. 

In all three types of ration iss’ 
ance the five periods could be re 
tained with arrangements that, nor 
mally, coupons of two periods would 
be valid  simultaneously—actually 
three periods during the week © 
period change. This would allow the 
present method of control to remal? 
available for use if it ever be neede? 
due to nonavailability of supply; " 
would allow adjustments to compe! 
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eate for variation in degree days; it 
would allow larger deliveries thus 
saving rubber, etc.; and it would 
materially reduce the number of 
coupons to be serially numbered, col- 
le ted, etc. 

Rationing for the year of 1943-44 
should start September 1 rather than 
October 1, which will provide some 
relief for those hit hardest this last 
year. 

Certainly now that winter’s worst 
is past, storage tanks should be filled 
both to keep the outside tanks in the 
ground but in all cases to get the 
necessary supply in storage early. 
Naturally, storage in users’ tanks 
should not exceed the 1943-44 ration. 


Issue Rations Quickly 


The actual rationing program for 
next year should be gotten under 
way at once, the procedure to be used 
established, and the ration in what- 
ever form it is to appear should be 
issued as quickly as possible. 

It would seem practical to use the 
application already submitted with 
whatever correction of error originally 
made on this application as the basis 
of the issuance of the 1943-44 fuel oil 
ration. Surely there is not a need 
to have the public fill out unnecessary 
forms. 

Some clearer understanding of the 
present and possibly future situation 
ought to be given to the public, the 
industry, and the members of the lo- 
cal rationing boards. None of us ap- 
pears to really understand very clear- 
ly whether it is a lack of fuel oil ora 
lack of transportation.—C. H. RAN- 
DOLPH, chairman of a local rationing 
board; member, Wisconsin chapter, 
ASHVE; air conditioning engineer, 
Wisconsin Electric Power Co. 


RECENT AMENDMENTS TO 
FUEL OIL RATIONING ORDER 


An index to amendments Nos. 1 
to 50 to the fuel oil rationing order 
appeared on pp. 171-172 of the April 
HPAC. The following information 
on amendments Nos. 51-60 has been 
taken from OPA fuel oil industry 
letters issued last month: 

Amendment 51 exempts the Army 
and the Navy from the registration 
and reporting requirements establish- 
ed for dealers and suppliers. At the 
same time, it provides that whenever 
any fuel oil is transferred to the Army 
or Navy within the limitation area 
from without the limitation area, the 
agency receiving the fuel oil must 
forward an acknowlegment of de- 
livery (form OPA R-544) directly to 
the Washington office. 


Amendment 52 sets a new date of 
“additional facilities” for area “A” 
(Washington and Oregon). In this 
area, a ration may be issued for a 
space heater transferred prior to 
March 15, 1943, or for a space heater 
transferred after that date if used to 
heat the same premises that it heated 
prior to that date. 


Amendment 53 revokes, as of April 
1, 1943, the 40 per cent cut in the fuel 
oil rations of nonpriority commercial, 
industrial, and governmental consum- 
ers. The amendment also provides for 
the restoration, on application to the 
local board, of that part of the origi- 
nal ration which can be allocated, on a 
ratio basis, to the period between 
April 1, 1943, and the expiration date 
of the ration. 

Amendment 54 provides that a pri- 
mary supplier may be issued a fuel 
oil ration record card (in lieu of cou- 
pons) to denote the ration allowable 
for his own consumption. The amend- 
ment also establishes a system of ac- 
counting for and controlling the use 
of such cards. No fuel oil ration 
record card may be used as evidence 
for purposes of replenishment. The 
supplier may be given an exchange 
certificate, or coupons, for any unused 
portion of his ration as shown by the 
card. 

Amendment 55 advances the valid- 
ity date of period 5 coupons in thermal 
zone B of area “A” (Washington and 
Oregon) to March 29, 1943. Period 5 
coupons in this zone are now valid 
from March 29, 1943, to September 
30, 1943, inclusive. 


Amendment 56 makes the following 
changes in the fuel oil rationing regu- 
lations: 

1) It changes the definition of “fuel 
oil” by exempting used lubricating 
oil, whether or not re-refined. 

2) It modifies the coupon sur- 
render requirements. Coupon sheets 
issued as a ration for heat or for both 
heat and hot water need no longer be 
surrendered to the board within five 
days after all the coupons have been 
detached, but may be retained by the 
holder until he applies for a ration 
for the same purpose for the next 
heating year. 

3) It provides that current heat 
and hot water rations may not be used 
after their expiration dates. Other 
current rations, however, may con- 
tinue to be used for 15 days after 
the expiration date, providing an ap- 
plication for a new ration has been 
duly and properly made. 

Amendment 57 extends the pro- 
visions of amendment 45 to Washing- 
ton and Oregon, where such provisions 
did not formerly apply. Persons in 
area “A” and area “B”, who use fuel 
oil for heat or hot water in resi- 
dential premises, may now apply for 
supplementary “hardship” rations, as 
provided in section 1394.5310 of ra- 
tion order No. 11. 

Amendment 58 contains the follow- 
ing provisions: (1) A person whose 
coupon sheet is lost, stolen, destroyed, 
mutilated or wrongfully withheld may 
apply for a replacement in the manner 
provided by procedural regulation 12. 
All applications for replacement cou- 
pon sheets made on or before March 
28, 1943, shall be governed by the for- 
mer procedures. (2) A person whose 
delivery receipt, form 1125, is lost, de- 
stroyed, or multilated may apply to 
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the issuing board for replacement. 
The application shall be made in writ- 
ing, under oath or affirmation, and 
shall contain the following: (a) The 
name and address of the applicant. 
(b) The date and place of issuance, 
and if possible the expiration date and 
serial number of the receipt. (c) A 
description of the premises, vehicle, 
boat, equipment, or process for which 
the receipt was issued. (d) A state 
ment of the amount of fuel oil ac- 
quired in exchange for receipts (if 
any) which were issued together with 
the lost, destroyed or mutilated re- 
ceipts. (e) A description of the man- 
ner and circumstances of the loss, de- 
struction, or mutilation. (3) If the 
local board is satisfied that the de- 
livery receipt has been lost, destroyed, 
or so damaged or mutilated to be un- 
fit for use, it may, at its discretion, 
issue a replacement delivery receipt 
limited to the gallonage value of the 
unused receipt. It shall enter on the 
issued delivery receipt, the expiration 
date that appeared on the replaced 
delivery receipt. 

No person receiving a replacement 
delivery receipt shall use, attempt to 
use, or permit the use of the original 
receipt. Damaged and mutilated re- 











ceipts shall be surrendered to the 
board. 
Amendment 59 provides that the 


regional administrators for regions 
VII and VIII may extend the dealer 
and supplier “bail out” dates for all 
or any part of area A (states of 
Washington and Oregon) within their 
respective regions. The dates for 
dealer “bail-out” shall be fixed not 
later than May 1, 1943, and for other 
industry levels not later than May 
15, 1943. 

Amendment 60 contains the follow- 
ing provisions: (1) A ration applica- 
tion for domestic cooking for canning 
and/or preserving (6 months’ period) 
shall be made on form 1103 or 1103A. 
The applicant shall supply the infor- 
mation required by the form and shall 
state in addition the number of hours 
the oil or kerosene burning equipment 
will be used and the amount of fuel 
oil needed for the canning and/or pre- 
serving. 
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OPA ANNOUNCES FEATURES OF FUEL OIL 
RATIONING PROGRAM FOR NEXT YEAR 








The fuel rationing division of the 
Office of Price Administration an- 
nounced on April 24 highlights of the 
program for next year, as follows: 

Early in 1943 the staff of the OPA 
fuel rationing division began an in- 
tensive analysis of the current fuel 
oil program, for the purpose of im- 
proving the plan for next year. A 
primary consideration was to deter- 
mine the advisability of discarding 
the present coupon plan in favor of 
some alternative method. The pro- 
posed alternative methods included 
various certificate plans, check book 
plans and degree day plans. It was 
the consensus, however, that an im- 
proved and streamlined coupon plan 
would be preferable to any of the 
proposed alternatives. The re-educa- 
tion of the public and the industry 
and the training of the local boards 
appeared to be a great handicap in 
adopting any alternative plan. The 
desirability of providing for summer 
deliveries, which would be impossible 
due to time limitation, further dis- 
couraged the adoption of another type 
of rationing plan. 

In outlining the most important 
features of the new program, we must 
state that some of the points out- 
lined are not completely “frozen,” but 
indicate the latest thinking and will 
probably be adopted. 

1) Reregistration before June 15— 
with rations to be issued in June and 
early July. 

a) Most rations to be reissued on 
this year’s basis, after review of the 
calculations. 

b) Rations for small homes to be 
adjusted upward. 

c) Upward adjustment of rations 
for all homes in certain subzones in 
zone D. 

d) Aréa ceiling to be raised for all 
zones from 2000 sq ft to 3000 sq ft 
for the first person, with the 600 sq 
ft allowance for the second person 
and 300 sq ft for each additional per- 
son. 
e) Nonheating consumers will not 
reregister in June, but will continue 
on present schedules. 

2) The five thermal periods will be 
continued on the same basis as this 
year. 

a) Ration divided into six parts— 
the sixth part to be fixed value in- 
ventory coupons. 

b) Inventory coupons to be good 
the entire year. 
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c) In PAW district 2 only, coupons 
for period 3 will be made valid at the 
same time as period 2 coupons; like- 
wise period 5 coupons will be valid 
at the beginning of period 4. 

d) For periods 1, 2 and 3 the dates 
in all zones will be identical. Periods 
4 and 5 will have the same dates in 
zones A, B and C, with a variation 
in only zone D. 

3) Coupon validity extended for 
larger deliveries. 

a) Period 1 coupons plus the in- 
ventory coupons are valid starting 
July 1. 

b) Overlap of coupons’ validity for 
one full period. Thus coupons for 
any period are valid during entire 
succeeding period. 

4) Coupons and coupon sheets are 
greatly improved. 

a) New class 4, 5 and 6 coupon 
sheets will replace the present class 
1 and 2 sheets in the new program. 

b) Coupons will have better perfor- 
ations. 

c) Delivery record to be eliminated, 
thus reducing the amount of written 
material on the coupon sheet stub. 

d) Larger type and much clearer 
distinction between periods and cou- 
pon values. 

e) Smaller coupon sheets. 

f) Class 4 sheet will have 66 one- 
unit (10 gal par) coupons, plus change 
coupons, totaling 800 gal at par. The 
class 4 sheet will be used for con- 
sumers with a ration larger than 300 
gal but with a storage capacity too 
small to permit use of 50 gal coupons 
described next (class 5 sheet). 

g) Class 5 sheet will consist of 36 
five-unit coupons (par value 50 gal) 
plus 36 change coupons. Class 5 sheets 
will be used for rations from 300 to 
4000 gal where storage capacity per- 
mits use of the five-unit coupon. 

h) Class 6 sheet will be used for 
rations of from 4000 to 20,000 gal. 
The sheet will have 36 coupons of 25 
units (250 gal par) plus 36 change 
coupons, totaling 10,000 gal per sheet 
at par value. 

i) In accordance with above, no con- 
sumer should have more than two 
sheets of coupons. 

j) Definite value coupons will be 
issued for rations up to 300 gal (in- 
stead of 200 gal as at present). 

5) Requirement of writing the serial 
numbers on the coupons will be elim- 
inated. 

6) Ration banking for consumers. 
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a) All consumers, both heating nq 
non-heating, with an annual ra 0, 
of 20,000 gal, will participate in +, 
tion banking. Instead of cour ins 
they will receive a certificate to be 
deposited, and then draw checks fo, 
all deliveries. 

7) Ration banking for suppliers | n¢ 
dealers. 

a) All primary suppliers and sec. 
ondary suppliers will participate ip 
ration banking. 

b) Dealers above a certain gallon. 
age level will come under ration bank- 
ing. The minimum gallonage require. 
ment for participation is now being 
determined, based on the acceptab 
number of accounts. 

8) Ration banking for consumers, 
suppliers and dealers will start July | 

a) Deposit slips, checks, and othe: 
material will be supplied by the banks 
and the Office of Price Administra- 
tion, with no cost to the depositor. 

9) The delivery receipt will be elim- 
inated. Under the ration banking 
plan, the need for the delivery receipt 
(form R-1125) will be eliminated. Ra- 
tion banking consumers (above th: 
20,000 gal level) will receive a cer- 
tificate from the local board to bx 
deposited at the bank. 

10) There will be an improvement 
in the thermal zone arrangement. 
The greater number of zones will per- 
mit much greater flexibility in adjust- 
ing for changes in the available sup- 
ply and the weather. 

a) The present zones, A, B, and C 
will be divided vertically at the north- 
south dividing line between PAW dis- 
tricts 1 and 2. 

b) The 17 eastern states will there- 
fore be classified as zones A-1, B-1, 
C-1, and D, and the states within 
PAW district 2 will be listed as A-?2, 
B-2 and C-2. 

c) The three zones of Washington, 
Oregon, and Idaho will be designated 
as zones A-3, B-3, and C-3. 

d) Zone D, lying entirely within 
PAW district 1, will remain as a sin- 
gle zone. 

11) The conversion policy for the 
next heating season is not yet deter- 
mined. Among the possible modifica- 
tions for next season is a recognition 
of a lesser need for conversions in 
some areas than in other areas. The 
entire conversion policy is now being 
intensively studied, with particular 
consideration of the availability of the 
alternate fuels. 

12) A reregistration of suppliers 
and dealers will not be required in 
making a transition to next season’s 
program. The extended period of in- 
dustry “bail-out” has presumably 
straightened out practically all sup- 
pliers and dealers so that their books 
should now be in shape for a spot 
audit. If the need for a general re- 
registration should develop, it can be 
made at a later date. 

13) The Office of Price Administra- 
tion plans to have a greatly improved 
public relations program to start in 
May. Further training of the local 
boards is also planned. 
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By Samuel R. Lewis 
Consulting Mechanical Engineer 
Member of HPAC’s Board of Consulting & Contributing Editors 
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SHOT GUNS AND 
SAFETY VALVES 


WE ARE all familiar with steam safety 
valves and water relief valves. They 
serve vital purposes and generally 
save from damage the equipment 
which they are intended to protect, 
as well as safeguarding the lives of the 
public. These devices also are used 
for protecting pressure vessels hold- 
ing refrigerants and the technical lore 
concerning them is surprisingly com- 
plex. 

The valve can have a mechanism 
which will open at any reasonable ad- 
justed pressure, but when the pres- 
sure has been reduced the problem is 
to make the valve close perfectly tight 
after reducing the pressure to the 
predetermined extent. If a pop safety 
valve is too small, it may not permit 
release at a rate sufficiently in ex- 
cess of the pressure increase within 
the vessel. If the pop safety valve is 
too large, the sudden reduction in 
pressure may subject the vessel to ob- 
jectionable explosion-like shock. 

I saw recently three large pop safe- 
ty valves on a single boiler. They 
were connected out-of-doors horizon- 
tally about 20 ft through a wall, then 
the pipes, open on top, were run up 
several feet. In cold weather a trifling 
leak at the valve thus piped up, would 
be unnoticed. The steam easily could 
condense in the long discharge pipe 
and could freeze and plug off entirely 
the escape pipe. 

A boy carrying a shot gun when 
hunting rabbits carelessly permitted 
the muzzle to fill with snow which 
melted and then froze. The next time 
he pulled the trigger against a distant 
rabbit he blew off about six inches of 
the end of the barrel, fortunately liv- 
ing, unharmed, to carry home the gun. 
He didn’t carry home the rabbit. 

All safety valve discharge pipes 
should be kept inside where they can- 
not freeze, at least as far as the 
bottoms of the vertical risers which 
may extend out-of-doors if necessary, 
and the tops of such risers should 
have return bends or equivalent pro- 
tective covers to reduce the danger 
of their becoming clogged. 


WARM AIR FURNACE 
SAFETY VALVES 


The war pressure to reduce the ap- 
plication of critical materials, espe- 
cially in “offense” living quarters, has 
forced the requirement that most of 


the 1943 housing projects for war 
production plants shall be heated by 
forced circulation warm air furnaces, 
burning coal, and manually fired. 

In many cases the ducts leading in- 
to the buildings from the furnaces 
are made of nonmetallic materials; 
and in all cases the buildings are of 
temporary construction and decidedly 
are not even fire resisting. In many 
cases the Washington-developed draw- 
ings and specifications go to engineers 
and architects and contractors edu- 
cated in steam and hot water and by 
no means experienced in  handlirig 
high temperature air. 

As long as supply of heat to a 
boiler is balanced with condensation 
of steam in a heating system the 
safety valve required by law merely 
acts as a sleeping watch dog. If, 
however, the steam is not condensed 
and the fire is not checked, the safety 
valve does business. 

With a warm air furnace in these 
housing projects the heat removal 
from the furnace depends upon opera- 
tion of an electric driven fan, and the 
heat input generally depends on some 
neighboring ex-farm hand who shovels 
in coal without benefit of any pres- 
sure gage and usually without any 
thermometer and without any knowl- 
edge of temperature conditions in the 
remote rooms which he serves. As 
long as the fan runs there may be no 
trouble, but fuses blow, bearings do 
run dry, and fans do stop occasionally 
when the furnace is piled high with 
red hot coal. 

Usually there is no provision by 
the steam-educated designers and 
contractors for anything like a “safe- 
ty valve” on such jobs. There is no 
supervision by boiler inspectors or 
boiler insurance authorities. If the 
fan stops, the temperature in or even 
some distance away from the furnace 
bonnet may easily reach the ignition 
temperature of wood, and as the fur- 
naces rarely are in fireproof base- 
ments but generally are on the same 
level as the heated spaces, circula- 
tion of cooling air ceases. I have seen 
the steel domes of such furnaces fallen 
in and melted through by heavily 
loaded banked fires when deprived of 
adequate air cooling. 

In one housing project inspected 
recently, the supply of cooling air did 
fail four times in a single large fur- 
nace plant, due to fan motor failure, 
and the building construction was ig- 
nited and burned seriously. Fortunate- 
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ly there was no loss of life induced 
by the fires. 

Safety valves to serve such instal- 
lations had to be devised. They con- 
sist of escape pipes leading out-of- 
doors through fireproof construction 
and provided with insulated dampers 
which drop open of their own weight 
when released by the melting of fusi- 
ble links. Telltale indicators hope to 
tell the firemen that the dampers are 
open so that he will have to replace 
the links before resuming operation. 

It remains to be seen whether in 
the many poorly designed and in- 
stalled warm air heating systems for 
temporary housing projects all over 
the country, there will be freedom 
from serious fires. Oldtimers in the 
warm air heating industry for large 
public buildings knew about the ne- 
cessity for safety valves, but most of 
the oldtimers unfortunately are dead 
and have no voice in present design. 

An old Ohio state law stipulates that 
there shall be no direét door between 
a school house furnace fire room and 
the suction side of the fan which 
serves the furnace. This was based on 
the well proved fact that when the 
door was opened the fan pulled smoke 
and gas out of the fire door and de- 
livered it to the rooms of the building. 
Few of the present large scale warm 
air heating system designers know 
about that well founded law. Ohio had 
a disastrous school fire that made the 








industrial commission danger con- 
scious. 
OIL RATIONING 

When the war—and the rebound 
after the war—have become only 


memories, the end of the pleasures of 
advising fuel oil rationing boards may 
be regretted. 

Acting as an adviser has an occa- 
sional lighter vein—for example, being 
called at midnight to certify to an 
emergency auxiliary ration to keep 
the water pipes in the home of the 
head of the rationing board from 
freezing. 

Apparently—and this is of course a 
kindly and human trait—the family 
doctor takes pleasure in signing an 
endorsement for extra fuel because of 
illness. One doctor, certifying in 
terms of heart-rending pathos the 
need of auxiliary oil for two old 
friends, did inadvertently transpose 
the aescription of their ailments and 
their respective sexes with amusing 
and somewhat embarrassing results. 
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Electrostatic pre- 
cipitators are 
used in the eval- 
uation of various 
industrial dusts 


SUMMARY—In a recent discussion at 
a meeting of the National Safety 
Council, Mr. Bernz gave a brief des- 
cription of some of the more com- 
monly encountered toxic substances 
in war industries, and methods for 
their evaluation. This material on 
dusts has been taken from his paper; 
in future issues will be presented the 
sections on gases, metal fumes and 
vapors, solvent vapors, and acids... 
Unless properly controlled, exposure 
to these materials may result in ill 
health among industrial workers with 
accompanying absenteeism and inter- 
ference with war production. The 
control of these industrial poisons 
should, therefore, be an integral part 
of an extensive program of industrial 
health conservation. Such a program 
is of prime importance at a time when 
every piece of manufactured goods 
plays an important part in winning 
the war, and is of interest to ven- 
tilation engineers because ventilation 
is the principal method of control... . 
Mr. Bernz, consulting engineer, is a 
member of HPAC’s board of consult- 
ing & contributing editors 


FoR HALF a century or more the 
United States has been looked upon 
by the rest of the world as an indus- 
trial giant, a nation in which indus- 
trial production has surpassed every 
other line of endeavor. At no time, 
however, has the productive capacity 
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of this country meant more to us and 
to the rest of the world than it does 
today. 

We can afford no interference to 
operations of our industrial plants. 
Prevention of accidents and occupa- 
tional disease becomes our duty. As 
an industrial hygienist, I may perhaps 
render some service by reviewing out- 
standing occupational disease hazards 
in war industries. 


Dusts 


Silica-bearing inorganic dusts are 
found in many industries. For ex- 
ample, mining of iron ore in the steel 
industry presents exposures to free 
silica dust in considerable quantities. 
Buffing, polishing, and grinding op- 
erations in a great many industries 
generate inorganic dusts, which for 
the most part consist of aluminum ox- 
ide and silicon carbide, but also in- 
clude free silica in amorphous and 
crystalline forms. 


For the purpose of quantitative 
determination, dusts may be divided 
roughly into three classes: 

1) The inorganic type, such as free 
silica and asbestos, which is collected 
and the number of particles per unit 
volume of air determined microscop- 
ically. 

2) Organic dusts of natural origin, 


N. R. Bernz Explains the Methods of Determining 
the Impurities in Industrial Air, a First Step 
in a Program for Industrial Health Conservation 


the amount of which is usually 
termined by weight. Typical of thes 
are tobacco and flour dusts. 

3) Synthetically manufactured o: 
ganic compounds which may occur i 
the form of dusts, such as TNT ar 


ammonium picrate. These substances 


when present as air contaminants i: 
low concentrations are generally eval 
uated quantitatively by chemica 
means. 

Besides above types, there are als 
metallic dusts such as lead, zinc, cad 
mium, manganese, etc. 


Inorganic Dusts 


The most common method for eva! 
uation of this type of dust is to col 
lect air samples in liquid solutions 


by means of an impinger (1),* and 


to make the quantitative determina 
tion microscopically. When calculat 
ing the dust concentration, usuall) 
expressed in number of particles pe! 
cubic foot of air, the microscopic cali 
bration factor, the volume of th 
sampling liquid, and the size of th 
air sample are taken into considera- 
tion. 

The sampling procedure, micro- 
scopic arrangement, and calculations 
are extremely simple, but the actual 


*Numbers in parentheses refer t 
bibliography 
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= nts can be relied upon. In recent 
Svears the microprojection method (2) 


has been used for counting of im- 
pinger samples. With this method, in 
which the microscopic field is pro- 
jected on a translucent screen, the eye 
Jtrain experienced in direct micro- 
' \ «copie work is eliminated. 

Other methods for evaluation of 
Tthis type of dust are by means of 
electrostatic precipitators, (3) and 
various types of “grab” samplers. 
With the electrostatic precipitator, the 
dust is collected in a dry state and is 
) .ither weighed as is or suspended in 
>} water and counted in a manner simi- 
lar to that employed with the impinger 
method. Several of the grab samplers 
have microscopes incorporated with 
the sampling device and these are cali- 
brated in such a manner that the 
number of particles per cubic foot of 
air can readily be obtained by almost 
instantaneous readings. (4) 
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Organic Dusts (of Natural Origin) 


This group as a rule is not classi- 
| fied by medical authorities as fibrosis 
producing dusts, and hardly warrants 
discussion here. While claims do exist 
to the effect that some dusts in this 
class have produced respiratory irri- 
tation,. bronchitis, asthma, etc., these 


g dusts are generally looked upon as 
D nuisances rather than occupational 
~ disease producers. No official physio- 
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logical threshold limits have, there- 
fore, been established and sampling 
of this type of dust for the purpose 
of evaluating an occupational disease 
hazard has little or no meaning. 

Most of these dusts, however, are 
explosive when dispersed in certain 
proportions in the air and require con- 
trol from this point of view. Consider- 
able work to establish explosive limits 
for this type of dust has been done 
by the United States Department of 
Agriculture. 
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Organic Dusts, (Synthetic) 


Trinitrotoluene and ammonium pi- 
crate will be discussed under this 
heading. In the manufacture of TNT 
and ammonium picrate, both of which 
represent basic war industries, we are 
confronted with toxic raw materials 
as well as hygienically injurious final 
products. Great quantities of toluene, 
anhydrous ammonia, sulfuric and ni- 
tric acids are used, all of which are 
classified as industrial poisons. TNT 
and ammonium picrate are them- 
selves systemic poisons as well as 
skin irritants known to have produced 
fatalities and severe cases of derma- 
titis. 

A method for sampling and deter- 
mination of TNT was described re- 
cently by Pinto and Fahy. (5) This 
procedure calls for the use of 10 cc 
of isopropyl alcohol in the midget im- 
Pinger. The chemical determination 
is based on the reduction of TNT to 
triaminotoluene, and finally, a colori- 
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metric comparison with known stand- 
ards. 

Ammonium picrate is highly soluble 
in water, which therefore can be used 
as the collection medium in an im- 
pinger when sampling for this ma- 
terial in industrial atmospheres. The 
deep color which results upon solution 
of ammonium picrate in water is also 
evident in extremely low concentra- 
tions and for this reason a direct 
colorimetric comparison of the sample 
with known standards can be made. 
With this method there is a possibil- 
ity of interference from dinitrophenol, 
the extent of which has not been de 
termined (6). 
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An impinger set- 
up with an elec- 
tric motor driven 
suction pump, the 
most common 
method of mak- 
ing dust counts 


Air Conditioning, March, June and 
October, 1942. 

5) Pinto, S. Sherman and Fahy, 
John P. A New Colorimetric Method 
for the Determination of T.N.T. (2, 
4, 6 Trinitrotoluene) in Air. Jo. In- 
dustrial Hygiene & Toxicology, 24, 2, 
p. 24, February, 1942 

6) Sands, Frederick W., 189 Clare 
mont Avenue, New York, N. Y. Un 
published data obtained through per 
sonal communication, August, 1942 


WPB RELEASES 
SMALL FANS 


Small sizes of centrifugal type ai: 
boosters or underfire coal burning 
fans used in connection with furnaces 
and in the hands of dealers were re 
leased for distribution by the War 
Production Board in an amended gen 
eral limitation order L-280. Spx 
cifically, the amended order releases 
for installation in connection with 
new or existing heating furnaces al] 
new air boosters or fans in inven 
tories of dealers that have a capacity 
of 2500 cfm and less with motors of 
‘4 hp and less. 

These items originally were frozen 
for use in war housing projects. They 
were released because they are too 
small to be installed with the heating 
units in the housing projects now 
planned or under construction 



























Air Recovery hy Gas Adsorption 
Cuts Equipment Weight and Casi; 


Activated Carbon Units Allow 
Increased Air Recirculation and 
Reduce Outside Air Heating and 
Conditioning for War Production 


SUMMARY—It costs money to heat 
the outside air required for ventila- 
tion in winter, and to cool and dehu- 
midify it in summer; important, too, 
in wartime is the extra heating and 
refrigerating equipment which must 
be installed for this purpose. In the 
new plant described here, outside air 
requirements were drastically cut by 
passing the recirculated air through 
gas adsorbing activated carbon—in 
effect, a “giant gas mask” for the en- 
tire plant . . . The data contained in 
this article were obtained from the 

















An assembled air recovery unit, show- 
ing the activated carben canisters 


IN PROVIDING for air conditioning at 
a new Pratt & Whitney plant of Unit- 
ed Aircraft, the principle of “air re- 
covery,” for adsorbing gaseous im- 
purities from air and thereby making 
it suitable for re-use, has been intro- 
duced and is credited with drastic sav- 
ings both in the initial installation of 
equipment and in operation. The de- 
signers were Albert Kahn Associated 
Architects and Engineers, Inc. The 
plant was erected by Long Construc- 
tion Co. and Turner Construction Co. 

It was determined that part of the 
plant was to be equipped with “tem- 
perature control” units. The areas 
are served by a total of 39 separate 
systems. A plan and perspective of 
the fan room of one of these systems 
is shown herewith; it illustrates the 
arrangement and relation of the 
equipment, and the air flow and func- 
tioning of the control dampers. While 
the size of the several systems varies, 
the operation and function illustrated 
are typical. 

It was determined that the requi- 
site ventilation for the cafeteria, 
locker rooms, toilets, and _ similar 
areas ordinarily demanding a high 
air change rate would be 458,000 
efm. Due to design conditions, over 
half of this air replacement would 
have to be drawn from summer cooled 
as well as winter heated areas, while 
the remainder would be obtained from 
winter heated areas only. 

Through the application of activat- 
ed carbon air recovery, it was found 


possible to reduce the outside air 
to 77,000 cfm, more than ample for 
adequate oxygen make-up for these 
areas, by qualifying the difference 
(381,000 cfm) for re-use and adding 
it to recirculation. Thus the required 
ventilation and total air circulation is 
fully maintained, but the outside air 
volume is reduced by 80 per cent. 

Since the chief purpose of the air 
recovery installation is to reduce the 
outside air conditioning load, it is only 
necessary that it be in operation dur- 
ing periods when the outside temper- 
ature rises or falls below certain 
limits. By designing the method of 
control accordingly, full advantage 
can be taken of outside air ventila- 
tion when it imposes Tittle or no de- 
mand on cooling or heating energy. 
This is shown graphically in the flow 
diagram. 

When little or no conditioning of 
outside air is required the oytside air 
and exhaust dampers are full open and 
the system operates as straight ven- 
tilation. When the outside tempera- 
ture is such that heating or’ cooling 
is demanded, these dampers close to 20 
per cent of capacity and the recircu- 
lating damper on the air exit side of 
the air recovery unit opens to mix 
decontaminated return air with the 
reduced outside air volume.* It will be 
noted that the total volume of uncon- 
taminated supply air is maintained 
regardless of whether such air is ob- 
tained from outside or recovered 
from the conditioned zones. Also, 


B. Connor Engineering Corp. 


that the life of ,the carbon is co: 
served or extended by limiting its « 
eration to the periods when cor 
tioning is demanded. 


Savings in Initial Installation 


Conservation of critical material 
was a major objective of the desig: 
ers. Through the application of air 
recovery, the re-use of 381,000 


A sectional view of one of the air 
recovery units, with side removed 
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"8200 tons of refrigera- 
y tion equipment and Fyre ¢ 
¢ E 93,000,000 Btu per hr r 
‘5 MEcapacity of heating 
Cal apparatus. Air re- 
covery permitted the 
important tonnage of 
* metal required for the — f\, 
TS necessary equipment 
to be diverted to other 
essential war pur- 
3 poses. Tempering ©0118 ms 
Savings in Operation 
Es Morn her Filters J 
: The operating aga : 7 : = 
ing is estimated a Exheust Damper| \ 
: pe Ke 53,000,000 lb of ny ee ; | \ / 
steam per heating \ | vo 1 ay 
4 season, Converted to \ § Umer \/ 
© oil with 75 per cent \ rc, “Te Xx 
De overall heating effi- ot : | / \ 
ciency, this represents \ : ' Tea 
a saving of approxi- \! pe eeee rorkeee omer 
) mately 500,000 gal of 4 L | 












































fuel oil per heating 
season. 
The saving in sum- 





PLAN OF TYPICAL EQUIPMENT ROOM 





' S mer cooling operation 
™ on the basis of 60 per 
)) cent average load and 
Se only 1500 operating 
hours at % hp per 
ton will equal 450,000 
kwhr per cooling sea- 
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son. However, the re- 
frigeration compres- 
sors are to be steam 
turbine driven, and 
therefore this saving | 
will likewise be real- | 
© ized in fuel economy | 
rather than electric | 
energy. | 
The above con- 
servation of primary | 
| 
| 
' 
| 
' 
| 
| 





equipment and oper- 
ating energy is based 
= upon design condi- 
=» tions for this plant 
ei fam location, which are: 
= Winter design, minus 
10 F; winter average, 
October 1 to May 1, 








PERSPECTIVE VIEW SHOWING FLOW DIAGRAM AND RELATION OF 
AIR RECOVERY UNIT TO AIR CIRCULATING SYSTEM 





443 F; summer de- 
sign, 100 F dry bulb, 
76 F wet bulb; aver- 
age load, 60 per cent. 


“Giant Gas Mask” 


The photographs show a standard 
canister assembly of the air recovery 
equipment similar to the 39 furnished 
for this project. A recent feature 
article in Fortune refers to this appa- 
ratus as “in effect a giant gas mask, 
using the same plentiful filter sub- 
stance—activated carbon—that was 
developed for World War I gas 
masks.” The perforated carbon filled 
canisters used in the air recovery sys- 
tem are light in weight and readily 
removable. They are mounted in 
multiple on one or more supporting 
manifold plates in such manner that 
all air to be treated will pass uni- 
formly through the granular carbon. 














The assembly is flexible to suit space 
conditions. The resistance to air flow 
is 0.15 in. water gage. The carbon 
will maintain its efficiency for from 
six months to two years, depending 
upon the concentration of contamina- 
tion. Upon exhaustion, the carbon is 
reactivated for re-use. 

The air recovery equipment is non- 
metallic and noncritical. When the 
late Albert Kahn, highly conservation 
minded, looked into this aspect of the 
equipment, he found that it had been 
converted to noncritical structure 
some six months prior to the develop- 
ment of acute metal shortages. 
Moreover, this new construction is 
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In the above view, the automatic exhaust damper at the left ix normally closed to 20 per cent. It is 
open 100 per cent when the outside temperature is between 55 and 78 F. The vertical recireulat- 
ing damper in the center is normally open 100 per cent. 
is between 55 and 78 F. 


It is closed when the outside temperature 
The outside air damper at the right is normally closed to 20 per cent. It 
is open 100 per cent when the outside temperature is between 55 and 78 F. 


said to be actually superior to the 
former metallic design. 

Installations, similar to that in the 
Pratt & Whitney plant, have been 
specified for a number of other war 
plants, many of which are already in 
operation. 

George W. Meek, WPB conservation 
specialist, in his widely discussed ar- 
ticle, Your Place in the Smart Man’s 
War, which appeared in HPAC last 
August, discussed conservation in air 
conditioning at considerable length 
and indicated the value of odor ad- 
sorbing equipment in the reduction of 
the amount of outside air necessary 
for satisfactory air conditioning. 
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Hot Water Heating for Marine 
Use Discussed by John Clarke 


SUMMARY—Cargo ship construction 
is one of the vital elements of our 
national war effort. To meet the de- 
mands of victory, all-out ship produc- 
tion is required, and many engineers, 
contractors, and suppliers are now en- 
gaged in marine design and construc- 
tion whose previous experience has 
been largely with land installations. 
... Mr. Clarke—head of the heating, 
ventilating, and refrigeration unit of 
the engineering. plan approval section, 
Great Lakes regional office of the 
U.S. Maritime Commission—explained 
in the March HPAC the requirements 
of marine heating installations, de- 
sign temperatures and heating calcu- 
lations, ship heating services and con- 
trol, and gave information on proper 
submittal of plans for government 
work. In April, he covered design and 
installation of the heating system 
piping and equipment design. He con- 
cludes this month with information on 
hot water heating systems and insula- 
tion. . . . His material pertains pri- 
marily to cargo ships, and where Navy 
or Army work is concerned the de- 
signer should be particularly careful 
to familiarize himself with the special 
standards and requirements of the 
armed services 


WHERE SMALL ships are concerned, a 
hot water heating system often has 
very distinct advantages over steam 
systems in simplicity and ease of 
operation. For this reason, there is 
an extensive number of hot water in- 
stallations being made in small boats 
at this time. 
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A hot water installation is advan- 
tageous in that it can be adapted 
more readily to summer conditions 
when domestic water requirements are 
the sole need for heat. In addition, 
the water temperature may be varied 
either manually or by an outside 
thermostat to minimize the probabil- 
ity of overheating in mild weather. 
This type of system would be much 
more desirable on any ship or boat 
where the only alternative would be 
a low pressure steam system operat- 
ing with gravity returns to a heating 
boiler. Zoned ventilation heating sys- 
tems heated with hot water have also 
been proposed for heating fair sized 
passenger-cargo ships. One such sys- 
tem, for which the designer applied 
for patents, was to be installed on a 
group of passenger and cargo ships 
prior to the war. It was the engi- 
neer’s idea to zone the ship for heat- 
ing, as for the ventilation systems, 
preheat the air in the usual manner, 
and then provide the final heat re- 
quirements by means of hot water 
air heaters in each stateroom. Each 
heater was to be provided with modu- 
lating control valves and room type 
thermostats. The hot water was to 
be heated by zone converters and the 
water circulated on a one pipe loop. 
It was estimated that this system 
could be installed for about the same 
cost and weight as a split system de- 
signed with convectors and preheated 
ventilation air. 


In considering a hot water systen 
for ship or small boat use, keep i 
mind that a forced circulation, 
pipe system should always be us: 
unless special conditions exist which 
do not permit this. Of course, a on 
pipe system would not be suitable for 
combined comfort cooling and heating 
installations because of the high fric 
tion in this type of room cooling unit 
And as for shore design, where ai: 
heaters and unit heaters of high fric 
tion exist (compared to the convectors 
or other heating units), these units 
should be put on their own individua 
reversed return, two pipe system ar 
not on the one pipe loop. 


Design Suggestions 


Regarding the installation of on 
pipe heating systems on shipboard 
the following should be considered: 

1) Use two (or more, if necessary 
water loops. By providing one loo 
port and one starboard, a more sym- 
metrical design will be obtained. Thu: 
it is possible that fewer radiator sizes 
will be needed, since the correction: 
for drop in water temperature wil 
also be symmetrical. More important, 
the use of two loops will also decreas 
the size and weight of the pipe 
most cases. 

2) The use of a high temperature 
drop (boiler outlet to boiler inlet) in- 
creases the size of the heating unit 
required and decreases the pipe size 
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Conversely a low drop decreases the 
size of the heating units and increases 
the piping size. All things considered, 
it is recommended that a 20 F tem- 
perature drop be used for ship design. 

8) The use of high temperature 
water will go a long way in the direc- 
tion of decreasing pipe and heating 
unit sizes. In no case should the water 
temperature be less than 200 F (av- 
erage temperature) and it is believed 
that 240 F would be far more de- 
sirable. 

4) In picking the pump, base the 
head on maintaining the highest pip- 
ing velocities practicable. This will 
keep the pipe sizes to the minimum. 
The increase in pump horsepower un- 
der such circumstances will be of no 
real consequence. it is suggested that 
the main and branch loop main veloci- 
ties be kept as close to 5 fps as pos- 
sible. Branch velocities should be 
somewhat lower (3 fps) and would 
depend upon the friction in the flow 
fitting, and the friction in the radia- 
tor loop itself. 


Controlling Hot Water System 


In controlling a hot water heating 
system, an aquastat should be pro- 
vided for the boiler as usual. The cir- 
culating pump should be operated (on 
and off) manually. In no case should 
a room thermostat be provided for 
this purpose, because there is no place 
that such a thermostat can be located 
where it will measure the ship’s aver- 
age heating requirements. 

A very desirable refinement of con- 
trol is to provide an outside thermo- 
stat which will vary the water tem- 
perature in proportion to the heat re- 
quirements. Such a thermostat will 
help to prevent overheating in the 
quarters when the radiators have been 
left on. 


Vents 


For marine design, the use of auto- 
matic air vent valves should be 


avoided. Unit heaters, domestic water 
heaters, 


convector radiators, etc., 
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should be provided with an air cham- 
ber and key operated valves. The 
piping systems should also be pro- 
vided with an air chamber of appro- 
priate size, if necessary. 

The expansion tanks should be kept 
to the practicabie minimum. It is sug- 
gested that they be not larger than 10 
per cent of the volume of the system 
(including the piping and boiler). 


Electric Heating 


With very few exceptions there is 
no place for electric heating on mer- 
chant ships. It has often been pro 
posed, and for some applications it 
has been used. But in any case, elec- 
tric heating should be used only for 
isolated spaces requiring a small 
amount of heat, where it would be im- 
practicable to run heating piping. 

It should be kept in mind that elec- 
trical heat costs about five times as 
much as steam heat in fuel alone. In 
addition, the initial and installation 
cost of electrical cable is definitely 
higher than the comparable cost of 
piping. Over and above this, it is 
very important to keep constant gen- 
erator loads, and thus the generator 
sizes, to the minimum. 


Ship and Piping Insulation 


The insulation for living spaces in 
ships usually consists of standard 
commercial insulation of the various 
noninflammable types, such as rock 
wool, glass wool, sprayed asbestos, 
ete., in 1 or 2 in. thickness and cov- 
ered with % to % in. thick marine 
sheathing (over stiffeners and beams). 
Such insulated spaces are distinct im- 
provement over the uninsulated spaces 
formerly common on ships. The pres- 
ent heat coefficient U of 0.10 to 0.20 
represents a material saving in heat 
over the uninsulated spaces where U 
equaled about 1.3 for bare steel. 

The insulation is provided on all 
exposed surfaces in the living spaces 
except that it is not permitted in 
toilet, washroom, and shower spaces. 
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In these spaces, cork paint only is 
provided. Except where covered by 
the sheathing, all beams and stiffen 
ers should be covered with insulation 
on a particularly good job. However, 
this is seldom done. 

The heating piping insulation is of 
standard thickness, 85 per cent mag 
nesia, except that because of war re- 
quirements some substitutions are be- 
ing permitted. 

In all of the above insulation, and 
for insulation on shipboard in general, 
the use of inflammable insulation is 
not permitted. Also, the use of in 
sulating materials which smolder and 
give off noxious fumes is discouraged 
and should be avoided if possible. 


ASSURES MAINTENANCE 
OF PORTABLE FANS 


Users of portable electric fans are 
assured of the maintenance of such 
equipment, insofar as service depends 
upon the supply of repair and replace 
ment parts, through 
general limitation order No. L-176 
(domestic and commercial electri 
fans) as amended by the WPB last 
month. Manufacturing of certain re 
pair and replacement parts on a lim 
provided for in th 
revised order, easing previous restric 
tions. 


provisions of 


ited basis is 


Production of such fans has been 
limited to marine types for shipboard 
use since September 5, 1942. At the 
same time, sales of all fans in manu 
facturers’ hands were prohibited ex 
cept upon specific WPB authorizatior 


Conservation of fuel for heating 
plants and buildings is always good 
business—in wartime, 
duty! Uncle Sam wants you to save 
fuel oil, coal, and gas. 


it iw a patriot 
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ELECTRIC ATK CLEANING 
CONTROLS OIL MIST 
FROM MACHINE TUULS 


By E. H. R. Pegg 








SUMMARY — Oil smoke and mist in 
the air of industrial plants is a war- 
time problem —and a nuisance, for 
several reasons. It reduces lighting 
efficiency and visibility, makes an un- 
pleasant atmosphere in which to work, 
and — especially with wood construc- 
tion—creates a fire hazard. . . . Elec- 
tric air cleaning units may be used to 
remove oil from the air, reclaiming 
the oil for re-use; the air cleaning 
efficiency is such that the air may be 
recirculated to the space, thus saving 
heat in winter or refrigeration in 
summer. ... The material given here 
has been taken from a paper pre- 
sented at a recent machine tool forum 
by Mr. Pegg, engineer with the West- 
inghouse Electric and Mfg. Co. 


A SERIOUS problem has arisen in in- 
dustry during the past few years— 
the presence, in the air of certain 
manufacturing plants, of large 
amounts of oil smoke and mist. It 
is the result of three factors: (1) 
The higher operating speed of mod- 
ern machine tools, such as automatic 
thread grinders and gear grinders, 
which causes part of the coolant oil 
to be broken up into a fine mist and, 
under some conditions, part of the 
oil to be volatilized; (2) the increase 
in the number of hours per day each 
machine is operated; and (3) the 
concentration of a large number of 
machines in one manufacturing 
space. 

Oil mist and smoke in the air is a 
nuisance for several reasons. It 
lowers efficiency of lighting equip- 
ment and causes poor visibility. In 
severe cases it fogs the room and 
makes an unpleasant atmosphere in 
which to work. It condenses and set- 
tles out of the air to collect on floors, 
walls, overhead structures, lighting 
fixtures, and bus ducts—with the re- 
sult that maintenance costs are 
greatly increased. In addition to the 
nuisance, a fire hazard is presented 
due to damage to electrical insula- 
tion and to the presence of oil on all 
parts of the building. This is partic- 
ularly true in buildings of wood con- 
struction. 

This problem can be overcome to 
some extent by simple ventilation 
alone—that is, dilution of the room 
air with large volumes of outside air. 
This, however, is prohibitively expen- 
sive because the large amount of out- 
side air required causes excessive heat 
loss in winter and refrigeration loss 
in summer. Then, too, in most locali- 
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ties, unless the outside air is elec- 
trically cleaned, a large amount of 
dirt and dust will be taken into the 
building. 

The solution of the problem is pro- 
vided by the electric air cleaner. The 
high efficiency of electric air clean- 
ing permits air so cleaned to be re- 
circulated within the room. 

One method of applying electric air 
cleaning to the problem of oil mist 
and smoke removal is the central air 
conditioning system. This method is 
highly satisfactory in keeping the 
concentration of oil mist and smoke 
so low that no visible haze is present 
in the room. It has one disadvantage, 
however, in that the oil mist must 
travel through the room in order to 
get to the openings of the return air 
ducts. In doing so, it can still con- 
dense or settle on surfaces and fix- 
tures in the room. 

The ultimate solution is the elim- 
ination of the mist and smoke at their 
source. This is done through ventila- 
tion of the machines themselves by 
providing hoods and exhaust ducts to 
pick up the mist and smoke before it 
can be spread into the room air. 

In either system the air is taken 
from the machine, cleaned, and re- 
turned to the room at the same tem- 
perature. Thus there is no heat or 


An electric air cleaning. unit for indi- 
vidual machine tools. Air containing 
oil mist from the machine is cleaned 
and returned to the room. This unit 
can be readily moved to accommodate 
any rearrangement of machines, as 
there is no overhead piping required 





refrigeration loss. The coolant w 1ich 
is removed from the air is coll« :teg 
by the electric air cleaning unit 5, 
liquid and continuously runs bax ; ty 
the machine to be used again. In on 
case a small unit at one mac rine 
collected 4% gal of oil in 24 hr. The 
average, however, is something lik; 
1% to 2 gal of oil in 24 hr. 
Applications of electric air clean. 
ing for the ventilation of machin 
tools to date have been made on ma. 
chines already in use. This involves 
the use of sheet metal hoods an 
ducts and a separate housing for the 
air cleaning equipment. Ie man 
types of machine tools it would lx 
possible to design the machines to ip. 
corporate the ventilating system ani 
electric air cleaner within the hous. 
ing of the machine. This will requir 
close cooperation between the manv. 
facturers of machine tools and th 
manufacturers of electric air cleaners 





VENTILATION OF NEW CORNELL 
CHEMISTRY BUILDING 


OLIN HALL of chemical engineer- 
ing, new home of the school of 
chemical engineering at Cornell 
University, is the first building in a 
proposed new physical plant for 
the college of engineering. 

All lecture rooms in Olin Hal! 
are built without windows, the 
smaller ones being ventilated by 
thermostatically controlled unit 
ventilators which draw in air from 
outside the building; the foul air 
is vented through grilled ports 
into the building corridors. The 
larger lecture rooms are ventilated 
by forced ventilation, with the fou! 
air exhausting into the corridors 
Recitation rooms are also venti- 
lated by unit ventilators in essen- 
tially the same way as are the 
small lecture rooms. 

Fume hoods in the various lab- 
oratories are exhausted through 
nonmetallic ducts. The building is 
divided into three sections with all 
hoods in each section on a common 
outiet main. Each outlet main 
leads to a separate exhaust fan 
at the top of the building. The 
mains are carried just under the 
corridor ceilings and above a fals« 
ceiling made of removable stee! 
panels. 

General building ventilation is 
provided by an inlet fan in the 
basement which draws air from the 
outside through heating coils and 
discharges it into the basement cor- 
ridors. This air passes through into 
the corridors of the building and 
is discharged through the various 
hood vents in the individual rooms. 
This maintains a slight positive 
pressure inside the building and 
an inward flow of air to each lab- 
oratory from the corridor. ) 

The one big laboratory for unit 
operations, which extends through 
three floors, is heated by biast 
heaters at the ceiling level. 
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WATER SPRAYED DIRECT 
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") Our piscussIon of the theory and 
)) characteristics of water sprayed di- 
"rect expansion coils is continued from 
ithe April HPAC: 

* 


: Computing Capacity of a Given Coil 


The method of computing the capac- 

ity of a coil and the temperature of 

~the spray water can best be illus- 
trated by means of an example. 

» Example 1—A coil having an ex- 
ternal area A of 500 sq ft is to be 
used to cool 5000 cfm of air. The 
initial wet bulb temperature of the 

Sair is 70 F and the temperature of 
the refrigerant is 40 F. The baromet- 
rie pressure is 29.92 in. Hg and the 
density of the air is 0.075 lb per cu 
ft. For this coil, R—6. The coeffi- 

jcients of heat transfer are as fol- 

lows: f= 10, fe = 50, and fr = 300. 

Find (a) the temperature of the 

spray water; and (b) the refrigerat- 

» ing capacity of the coil. 


~ 


ind hitter 


Solution— 

a) Using equation 4, 
1 1 6 
U 50 300 
U = 25 


The weight of air to be cooled is 
ne 5000 « 60 x 0.075 = 22,500 Ib per 
nr, 


Using equation 2, 
10 x 500 
Y= ——___..[. = 0.98 
0.24 « 22,500 
Referring to Table 1 for M = 0.93, 
Z = 0.6055. 
Using equation 6, 
25 x 500 
N= = 0.918 
0.6055 x 22,500 
Referring to Table 2 for N = 0.918, 
9 = 56°-6’, Using Fig. 3 for tra= 
40 F and t’; = 70 F, te = 53.1 F. 
b) The refrigerating capacity of 
the coil can be computed by means of 
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either equation 1 or 3; as a check, 
both will be used. 

From part (a) of this example, 
Z = 0.6055. From Table 5, for t: = 
70 F, kh, = 44.03; and for t. = 53.1 F, 
he = 32.06. 

Using equation 1, Q = 22,500 (44.03 
— 32.05) 0.6055 — 163,200 Btu per hr. 

Using equation 3, @=—25 (53.1 — 
40) 500 = 163,800 Btu per hr. 

The discrepancy in the results ob- 
tained by means of equations 1 and 3 
amounts to less than one-half of 1 
per cent and is due only to rounding 
off of the last digits. 

Refrigerating capacity of coil = 
163,200 ~- 12,000 = 13.6 tons. 


Rating of Sprayed Coils 


The problem of rating sprayed coils 
is different from the one of selecting 
such coils for a specific application. 
In this section, only the rating of 
coils will be discussed. In a later sec- 
tion, the problem of selecting sprayed 
coils for a specific application will be 
presented with illustrative examples 
and curves. 

In rating coils for a variety of op- 
erating conditions, one convenient 
method is to prepare tables or curves 
for definite entering air wet bulb 
temperatures and for definite refrig- 
erant temperatures. With this meth- 
od, the performance of the coil for 


EXPANSION CUILS 


e Their Theory and Characteristics « 


Although Used Extensively in the Manufacture and the Testing of War 
Goods, the Fundamentals of Such Coils Have Never Before Been 
Analyzed as Completely as in This Treatment by William Goodman 


different ratios of air volume to cool- 
ing surface is of considerable interest 
because of its very marked effect on 
the performance and refrigerating 
capacity of the coil. In addition, the 
effect of the various heat transfer co- 
efficients on the performance must be 
known if coils are to be rated intelli- 
gently. 

The curves in Fig. 5 show the re- 
lationship between the coil area and 
the air quantity required for various 
values of the air film coefficient f, 
and the water-to-refrigerant coeffi- 
cient U. The curves show that there 
is no material advantage in increas- 
ing the cfm per ton beyond some such 
point like B. The decrease in surface 
with any further increase in cfm is 
practically negligible. The curves also 
show that there is no advantage in 
increasing the amount of surface re- 
quired beyond that shown at some 
such ‘point like A. Any further in- 
crease in surface has little effect on 
the air quantity required. Conse- 
quently coils should ordinarily be se- 
lected to operate at some point which 
lies between points like A and B of 
Fig. 5. 

At a point like A of Fig. 5, the 
effect of the air film coefficient f, on 
performance is relatively small. No- 
tice that for values of f, ranging as 
widely as from 10 to infinity, the va- 





SUMMARY—Sprayed direct expan- 
sion coils are widely used in air con- 
ditioning and_ refrigeration work. 
Coils sprayed with water are used in 
air conditioning, and brine sprayed 
coils are, of course, used in low tem- 
perature air conditioning and refrig- 
eration installations. Because such 
coils are used extensively today for 
all kinds of manufacturing and test- 
ing in connection with the war effort, 
a fundamental treatment of their 
theory and characteristics is espe- 
cially timely. In spite of the fact 
that such coils have been used for 
many years, such a treatment has 
never before been published. . . . In 
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the article of which this is the second 
part, the theory and characteristics 
of water sprayed coils are covered in 
a simple and thorough fashion with 
many illustrative examples to show 
not only how the characteristics of 
such coils are computed, but also to 
show the effect of variations in the 
various quantities which affect the 
performance. A thorough understand- 
ing of the basic characteristics and 
theory of sprayed coils should result 
in much more efficient and satis- 
factory installations. . . . Mr. Good- 
man is consulting engineer, the Trane 
Co., and a member of HPAC’s board 
of consulting & contributing editors 
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100 So FT OF EXTERNAL AREA 


Fig. 5 (top)—Variation in area and 
cfm per ton for coils having various 
heat transfer coefficients 


Fig. 6 (center)—Variation in capacity 

and cfm per 100 sq ft of external area 

for coils having various heat transfer 
coefficients 


Fig. 7 (bottom)—Variation in capacity 
and final wet bulb temperatures for a 


given coil 
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riation in the amount of surface re- 
quired per ton is small compared to 
the variation in the value of f,. For 
the finite variations in the values of 
f, such as are obtainable in actual ap- 
paratus, the variation in the amount 
of surface required per ton for large 
variations of f, is almost negligible 
at a point like A. Whatever variation 
there is occurs only for large air 
quantities per ton. For small air 
quantities, the curves for values of f, 
ranging from 10 to infinity practi- 
cally coincide. 

For small values of WU, variations 
in its value have a considerable effect 
on the amount of surface required. 
For example, at the low air volumes 
of about 200 to 300 cfm per ton, the 
variation in surface required with 
changes in values of U’ from 10 to 25 
is large. However, for large values 
of U, the variation becomes corre- 
spondingly less. Notice, for example, 
that for values of U ranging from 25 
to infinity the change in the surface 
required is considerably smaller than 
the change in surface required for 
values of U from 10 to 25. 

Curves like those of Fig. 5 are of 
value in studying coil performance 
because they clearly show the rela- 
tionship between air quantity, coil 
surface, and various heat transfer 
coefficients. The method of comput- 
ing the points for these curves is 
illustrated by the following example. 
In this example, first some value of 
A/G (sq ft of surface per lb of air 
per hr) is chosen at random. Then 
G/Q, which is lb of air ner Btu (from 
which cfm per ton may be computed), 
is found by means of equation 1. Then 
multiplying G/Q bv A/G vields A/Q, 
area per Btu per hr, from which sq 
ft of surface per ton may be com- 
puted. 


Example 2—Select at random a 
value of A/G equal to 0.0445 and 
compute the required area and cfm 
per ton. The initial wet bulb tem- 
perature of the air is to be 70 F and 
the refrigerant temperature is 40 F. 
Assume f, = 10 and U = 25. 


Table 3- 


vA Vv Z 
0.00 0.00000 0.35 
O1 01005 36 
02 02020 37 
03 03046 38 
o4 O4082 39 
0.05 0.05129 0.40 
06 06188 41 
07 07257 42 
O88 OS338 3 
09 09431 44 
0.10 j 0.1054 0 

1 1165 tf 

12 1278 17 
13 1393 is 

14 P50 4 
“1 0.1625 

1¢ 1744 l 

17 1863 

& 198 

19 2107 1 
o?n 0.2231 ; 

21 2357 7 

2 2485 rl 
23 2614 a8 
24 2744 ”” 
0.25 0.2877 0.60 
26 O11 61 
27 147 he 
2S 2R5 63 
29 3425 64 


rt 


Solution—Using equation 2, M 
(10/0.24) ~ 0.0445 = 1.85. 

From Table 1 for M=1.85, Z-= 
0.8428. Using equation 6, N 
(25/0.8428) « 0.0445 = 1.32. 

Referring to Table 2 for N = 1.382, 
6 = 64°-54’'. Using the water-air 
chart of Fig. 3, for t',—70 F and 
tr» — 40 F, te = 50.3 F. From Table 
5, for t,, = 70 F, h, = 44.03, and for 
te = 50.3 F hw = 30.44. From equa- 
tion 1, Q/G = (44.03 — 30.44) 0.8428 
= 11.45. Hence G/Q 1/11.45 
= 0.0873. 

To transform G/Q to cfm per ton, 


12,000 G 


60 x 0.075 Q 


= 2667 x 0.0873 


Cfm per ton = 





Symbols 


A= area, in sq ft; 

e = 0.24, specific heat of air; 

fe = coefficient of heat transfer be- 
tween air and water (through 
air film), Btu per hr per deg per 

sq ft; 

'» = coefficient of heat transfer be- 
tween wall of metal tube and 
evaporating refrigerant (refrig- 
erant film coefficient), Btu per 

| hr per deg per sq ft; 

'» = coefficient of heat transfer be- 
tween water and metal wall of 
tube (water film coefficient), 
Btu per hr per deg per sq ft; 


G = weight of dry air through coil, 
lb per hr; 

h, = initial enthalpy (total heat con- 
tent) of air entering sprayed 
coil, Btu per lb of dry air; 

h.» = enthalpy (total heat content) of 


saturated air at a temperature 


equal to the temperature of the 
spray water, Btu per lb of dry 
air; 

M =a quantity defined by equation 2; 

N =a quantity defined by equation 6; 

N.= limiting value of N as defined by 
equation 8; 

Q = total quantity of heat removed 
from the air, Btu per hr; 

tx — temperature of refrigerant, F; 

t. == temperature of spray water, F; 

t’',= initial wet bulb temperature of 
air, F; 

U = overall coefficient of heat trans- 
fer from spray water to evapor- 
ating refrigerant, Btu per hr 
per deg per sq ft (defined by 
equation 4); 

Z =a quantity that depends on M 
(see Table 1); 

® =angle on spray water-air chart 
(see Fig. 4). 
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Values of M for Values of Z 


VW Z V 
20s “ | 
4463 71 1 ‘ 
4620 r 
4780 7 ( 
1943 74 1.34 
0.5108 Lasse 
5eoTe f 1.4 
147 7 1.47% 
621 \ 
7s ‘ l t 
15978 O.& of 
616 g 66 
634 S ri 
65 a" 44 
67 x4 K° 
au >RS sf 
413 S68 "Fe 
724 S7 0 
rot SS 12¢ 
4 x9 
GS ; 
S?1¢ ; 
S440 ‘ 
S675 ‘ 
R916 4 ® 
116 oF 
9416 
1676 ; 
Haag GS 11 
at i¢ 


233 cfm per ton. 


A A G 
Q G @Q 
0.0445 ~« 0.0878 


0.00388 sq ft 
per Btu per hi 


To transform A/Q to sq ft per ton, 
sq ft per ton = 12,000 « 0.00388 
46.6 sq ft per ton. 

The points required to plot the va- 
rious curves in Fig. 5 were computed 
by the method illustrated by the fore 
going example. 

Testing of Coils 

In testing coils to determine the 
values of f,, the curves of Fig. 5 
show that the tests should be per- 
formed for rather large values of cfm 
per ton if f, is to be determined with 
a reasonable degree of accuracy. Al- 
though a high degree of accuracy is 
not necessary, the values of f, should 
be known as closely as possible if 
agreement is to be obtained between 
the actual field performance and the 
rating. However, the curves of Fig. 5 
show that it would be impossible to 
obtain values of f, with any kind of 
accuracy at low values of cfm-per-ton 
because the performance curves for a 
large range in values of f, merge at 
low air quantities. 

From test data, the value of f, can 
be determined by means of equation 1. 
All of the quantities, such as total 
heat transferred, 
spray water tem- 
perature, initial 
wet bulb temper- 
ature, air quan- 
tity, and surface 
area, are meas- 
ured. Equation 1 
is used to find 


























™~ . 





the value of Z. Then by means 
of Table 3, the value of M is found. 
With the value of M known, the value 
of f, can be found from equation 2. 

Values of U can, of course, be de- 
termined from the same test quite 
simply by means of equation 3. For 
any one refrigerant, it is unnecessary 
to resolve the value of U into its com- 
ponent coefficients f» and fx as shown 
by equation 4. However, if the coil 
is to be used with a refrigerant dif- 
ferent from the one which was used 
in the test, then the coefficients f. 
and fx must be known. The com- 
monest method of breaking U down 
into fe and fr is to use previously 
published or previously determined 
values of fr. With the value of U ob- 
tained from test and the value of fx 
known, the value of f~, the heat trans- 
fer coefficient between the spray 
water and the pipe wall, can then be 
determined by means of equation 4. 

There is no fixed rule as to the 
amount of spray water to use during 
a test, or—for that matter—the 
amount to use for an actual installa- 
tion. Fundamentally, only enough 
spray water is required to keep the 
heat transfer surfaces thoroughly 
wetted. However, the value of f., the 
heat transfer coefficient from the 
water to the heat transfer surface, 
does vary with the quantity of spray 
water passing over the heat transfer 
surface. Hence, when selecting the 
quantity of spray water, it is neces- 
sary to consider the effect of the rate 
of water flow upon the heat transfer 
coefficient. 


Variation in Coil Capacity With Heat 
Transfer Coefficients 


Fig. 6 shows the variation in ca- 
pacity of a given coil with variations 
in the values of f,, U, and variations 
in cfm. From this figure, it is also ap- 
parent that at low air volumes large 
variations in the value of f, have little 
effect on the capacity of the coil in 
terms of tons per unit of external 
area. As the air quantity increases, 
there is some variation in capacity 
with an increase in the value of f,, 
the air film coefficient. However, no- 
tice that even at 400 cfm per 100 sq 
ft—and for a value of U equal to 25— 
that the change in capacity is only 
from 1.92 to 2.07 tons for a range of 
f, as large as from 10 to infinity. 
Now the value of f,, the air film co- 
efficient, will rarely be large. Conse- 
quently, it is obvious that the varia- 
tion in f, with air velocity is not of 
much importance in determining the 
final capacity of a coil at air volumes 
below about 400 cfm per ton. 

On the other hand, the value of U 
does have a relatively large effect on 
capacity, as is evident from Fig. 6. 
Consequent- 
ly, this value 
should be deter- 
mined accurately 
and the coil so 
designed as_ to 
obtain as large a 
value of U as 
possible. 
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Although infinite values of f, can- 
not, of course, be obtained, curves for 
this value are useful for showing the 
maximum capacity obtainable with in- 
creasing quantities of air. The com- 
putation of the curves in Figs. 5 and 
6 where f, is infinite is no different 
than the computation for finite values 
of G. From equation 2 for an in- 
finite value of f,, M is also infinite. 
Referring to Table 1 for M equal to 
infinity, Z = 1. First substitute Z = 1 
into equation 5. The balance of the 
computations for the curves in Figs. 
5 and 6 is then carried out in the 
manner illustrated in example 2. 
Maximum Refrigerating Capacity of 

Coil 

As the quantity of air is increased, 
the capacity of a sprayed cooling coil 
increases. However, as the quantity 
of air is increased, the temperature 
of the spray water and the final wet 
bulb temperature of the air also in- 
crease as shown in Fig. 7. As the air 
quantity increases indefinitely, both 
the temperature of the spray water 
and the capacity in tons per 100 sq ft 
approach some limiting value. The 
maximum spray water temperature 
and the maximum capacity of the coil 
are reached when the quantity of air 
supplied is infinite. 

At low air quantities, both the 
capacity and the temperature of the 
spray water increase rapidly for a 
small change in air quantity. How- 
ever, at large air quantities, the in- 
crease in water temperature and the 
increase in the capacity of the coil 
are negligibly small. The maximum 


capacity of the coil is obtained wv se 
the temperature of the spray w ter 
is a maximum. Although the capa ity 
of a coil with an infinite quantit of 
air is of no practical significance, his 
capacity is of value in indicating ‘he 
maximum capacity which can be ob. 
tained from any given coil. 

In order to find the maximum 0s. 
sible capacity of a coil as the air 
quantity is made infinitely large, |: jx 
first necessary to determine the maxi. 
mum possible spray water tempera- 
ture. The temperature of the spray 
water depends, of course, upon the 
value of N in equation 7. It wil! be 
found that as the value of N de. 
creases, the temperature of the spray 
water increases. For the maximum 
spray water temperature, there is a 
minimum value of N which is ob. 
tained when the air quantity is in. 
finite. This minimum value of 
cannot be calculated from equation 6 
because when G is infinite, this equa- 
tion becomes indeterminate. Instead 
it is necessary to use another formula 
obtained from equation 6. 

The minimum value of N for an 
infinite quantity of air can be com. 
puted from the following equation, 
which is derived from equation 6 in 
the manner shown in appendix 3 on 
p. 328 of the May, 1938, HPAC.* The 
equation to be used in computing N 
for an infinite quantity of air is 

0.24U 
Ni= eee eee ee ee eees [8] 
fe 

In the foregoing formula the sub- 
script L is used to show the limiting 





Table 4—Values of M and Z for Values of the Ratio N:./N 











NL/N M Z NL/N M Zz 
0.25 3.920 0.9801 0.65 0.9338 0.6069 
26 3.758 -9767 66 8976 .5925 
27 3.603 -9728 67 .8625 .5779 
.28 3.461 9686 .68 8280 5631 
29 3.324 .9640 .69 -7943 -5481 
0.30 3.197 0.9591 0.70 0.7615 0.5339 
31 3.078 -9540 71 -7290 -5176 
32 2.964 9484 72 6973 5021 
33 2.857 9426 73 .6663 4864 
34 2.754 9363 74 .6358 705 
0.35 2.657 0.9298 0.75 0.6058 0.4544 
36 2.564 9230 -76 .5765 4381 
.37 2.476 9159 77 .5476 4217 
38 2.391 .9085 78 5194 4051 
39 2.310 9007 79 4915 3883 
0.40 2.232 0.8927 0.80 0.4643 0.3714 
41 2.157 .8843 81 .4373 3542 
-42 2.085 -8757 82 .4110 -8370 
-43 2.016 -8668 83 .3850 .3196 
44 1.949 -8576 84 3595 3020 
0.45 1.885 0.8482 0.85 0.3344 0.2842 
46 1.823 8385 86 8096 -2663 
47 1.763 8285 87 -2853 .2482 
48 1.704 .8180 -88 .2614 .2300 
.49 1.648 -8076 89 .2378 2116 
0.50 1.594 0.7969 0.90 0.2145 0.1930 
-51 1.541 -7858 91 -1917 1744 
52 1.489 -7744 92 .1692 1557 
.53 1.440 -7631 93 -1468 1365 
54 1.391 -7512 94 -1250 1175 
0.55 1.344 0.7392 0.95 0.1036 0.0984 
56 1,298 -7269 96 0823 0790 
-57 1.254 7146 7 .0613 .0595 
58 1.210 -7018 98 .0406 0398 
59 1.168 -6890 99 -0200 .0198 
0.60 1.126 0.6757 1.00 0 0 
61 1.086 -6624 
-62 1.047 -6490 
-63 1.008 .6351 
-64 0.9705 -6211 a 
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valve of N; that is, the lowest value 
of '’ that can be obtained. Using the 
limiting value of N computed by 
means of equation 8, together with 
Table 2 and Fig. 3, the maximum 
possible spray water temperature can 
be found. The maximum refrigerat- 
ing capacity of the coil can then be 
found by substituting this maximum 
spray water temperature into equa- 
tion 3. Equation 1 should not be 
used for determining the maximum 
coil capacity, because for an infinite 
value of G this equation becomes in- 
determinate. 

The method of determining the 
theoretical maximum spray water 
temperature and the maximum coil 
capacity is illustrated by the follow- 
ing example. 

Example 3—Take the conditions of 
example 2 and find the maximum 
spray water temperature and the 
maximum refrigerating capacity of 
the coil. 

Solution—Using equation 8, 

0.24 x 25 
Ni = —————_- = 0.6 
10 

From Table 2, for N.=0.6, 9= 
44°-9'. Using Fig. 3, it is found that 
the maximum possible spray water 
temperature is te —56.6 F. Using 
equation 3, 


—=25 (56.6—40) = 415 Btu 
A 


_ hr per sq ft of sur- 
ace, maximum capacity. 





Maximum refrigerating capacity 
100 
= x—=3.46 tons per 100 
12,000 A 
sq ft. ° 


Notice in Fig. 7 that as the air 
quantity is increased, the temperature 
of the spray water and the capacity 
of the coil approach the values found 
in the foregoing example. Notice also 
that the final wet bulb temperature 
of the air approaches 70 F, the tem- 
perature given in the example as the 
initial wet bulb temperature. This is 
to be expected because, regardless of 
the capacity of the coil, there can be 
no change in the wet bulb tempera- 
ture of the air with an infinite quan- 
tity of air. 


The maximum capacity of the coil 
can never, of course, be obtained in 
actual practice, but a computation of 
the foregoing type is interesting be- 
cause it indicates the limiting ton- 
nage that can theoretically be ob- 
tained from a coil for a given enter- 
ing wet bulb temperature and refrig- 
erant temperature. Example 3 is also 
of interest because it shows the mini- 
mum amount of surface required per 
ton. For example, inasmuch as the 
maximum tonnage is 3.46 tons per 
100 sq ft, the minimum surface re- 
quired is 100/3.46 or 28.9 sq ft of sur- 
face per ton. The actual amount of 


“In the present article N = UA/GZ, 
wiereas in the article in the May, 1938, 
HPAC, WN is defined as GZ/UA. This ac- 
counts for the difference in the definitions 
< N, in these two articles. However, the 
ferivation in the May, 1938, HPAC is 
valid for both definitions of Nu. 





surface that must be used is, of 
course, greater but a knowledge of 
the theoretical minimum is of value 
in designing and selecting such coils. 

When the surface is increased in- 
definitely, the cfm per 100 sq ft be- 
comes equal to zero. When this oc- 
curs, as is to be expected and as can 
be shown by means of equation 5, the 
final wet bulb temperature and the 
spray water temperature both become 
equal to the temperature of the re- 
frigerant. In Fig. 7, notice that when 
the cfm per 100 sq ft is zero, the final 
wet bulb temperature of the air and 
the spray water temperature both 
pass through 40 F, the given refrig- 
erant temperature. 

The value of N can also be com- 
puted by means of data in the third 
column of Table 1. For example, 
after M has been found by means of 
equation 2, the values of Z and the 
ratio Ni/N corresponding to the com- 
puted value of M can be found in 
Table 1. The value of N can then be 
computed by means of equation 6. 
Knowing the value of N and the ratio 
N./N, the value of Ni can be found 
directly. For instance, in example 2, 
M= 1.85 and N=1.32. Referring 
to Table 1 for M=1.85, the ratio 
N./N = 0.4555. Consequently, Ni = 
1.32 x 0.4555 = 0.601. In example 3, 
which was also based on example 2, 
the value of N: computed by means of 
equation 8 was found to be 0.6. 


Computing Surface or Air Quantity 


The maximum spray water tem- 
perature corresponding to the limit- 
ing quantity Nx can be found only by 
means of Fig. 3 as illustrated in the 
preceding example. Fig. 3 has also 
been used to find the spray water tem- 
perature for higher values of N. For 
instance, in example 2 the value of 
A/G was assumed and Fig. 3 was 
used to find the spray water tempera- 
ture. By using Nx it is possible to 
reverse the procedure illustrated in 
example 2—that is, the spray water 
temperature can be assumed first and 
the ratio A/G found. This has not 
heretofore been possible because equa- 
tion 5 as it stands now cannot be 
solved for A/G due to the fact that 
the value of A/G also appears in the 
equation used for defining Z. 

Summarizing, Fig. 3 is used to find 
the spray water temperature for a 
given value of A/G. On the other 
hand, the method about to be de- 
scribed is used to find the value of 
A/G for a given spray water tem- 
perature and refrigerant temperature. 

After assuming the spray water 
temperature, equation 7 (repeated be- 
low for convenience) is used to deter- 
mine the value of N for a given initial 
wet bulb temperature and refrigerant 
temperature. 


h,—he . 
IT Nae 


Second, the value of Ni is determined 
by means of equation 8. The ratio 
N.:/N can now be computed. Then, 
by using Table 4, the value of M cor- 
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Table 5—Total Heat of Saturated Air 
29.92 In. Hg Barometer 
Btu Per Lb of Dry Air 

















Tem- | Enthalpy 
perature | (Heat 
F Content) 
30... seeu beens’ 20.93 
ih dbeeeeseureeses : | 21.33 
is aéeeebeeseeoessr ; 21.74 
a eeere eae ne 22.15 
Biudustaeédsvevene : 22.57 
Tinbeanveseseontes , 22.99 
Me decedooceesoeecescocoee 23.42 
ib edeber dunes - 26 23.86 
Din euedesevsecte ee 24.30 
edhessonséoeredse ‘ 24.75 
iedews 25.2 
Txsensacaseteces 25.67 
De cccesocccoesesse 26.15 
daa i icehe eat 26.63 
44.. 27.12 
45 27.62 
46 28.13 
47 28.65 
Tisecascesvdeevusede 29.18 
49. 29.72 
50 | 30.27 
51 30.84 
52 31.41 
53 31.99 
54 | 32.58 
| 
> | 33.19 
Be secess 3.51 
is é¢eenheseesonnons | $4.44 
ee 35.09 
59 35.76 
Ges cece cceeese | 36.42 
«ae a | 37.11 
62... seeewe | 37.81 
Bio ces ceeccoccecsese 38.53 
64... <a , | 39.26 
| 
40.02 
Bc esod coceceeeooses | 40.78 
67 | 41.57 
63...... | 42.37 
osbécceobedensaeetede 43.19 
a 44.03 
1 | 44.89 
eee | 45.77 
7 46.67 
74 47.59 
Micéé.4s iceutdceseaseess 48.53 
Tivheskée oebowbnecdcnneens | 49.50 
77 50.49 
Ree Ce 51.50 
79 52.54 
| 
80. i tad I al : 53.60 
Total heat values are from the author's 
book, Air Conditioning Analysis. 


responding to the computed value of 
N:/N can be determined. From the 
value of M, the ratio A/G can be 
computed by means of equation 2. 
The basis for this method is explained 
below’ [footnote on next page]. 

The following example illustrates 
the method of using the ratio N:i/N 
to determine the value of A/G for 
any assumed spray water tempera- 
ture whose value lies between the re- 
frigerant temperature and the maxi- 
mum spray water temperature. 

Example 4—Take the conditions of 
example 2 and find the value of A/G 
required if the spray water tempera- 
ture is to be 48 F. 

Solution—Using equation 7, 


44.03 — 29.18 
N = ——————_- = 1.86 
48 — 40 
Using equation 8, 
0.24 x 25 
Ni = —————- = 0.6 
10 
Ni 06 
— = —— = 0.323 
N 1.86 
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Referring to Table 4 for Ni/N = 
0.323, M = 2.932. 


Using equation 2, 





A 0.24 
—_—=— M 
G fe 
0.24 
=—— X 2.932 
10 


= 0.0704 sq ft per 
lb of air per hr 
60 A 
Sq ft per cfm — —— — 
13.33 G 
= 4.5 x 0.0704 
= 0.317 
100 
Cfm per 100 sq ft= 





0.317 
cfm per 100 sq ft of surface. 


Knowing the value of A/G and the 
spray water temperature, the value 


of Q/G can be found by means of 
equation 1, using either Table 1 or 
Table 4 to determine the value of Z. 

The limits of the spray water tem- 
perature should, of course, be deter- 
mined in advance so that a spray 
water temperature that is impossible 
to obtain will not be assumed in solv- 
ing A/G by the method illustrated in 
the foregoing example. The lowest 
possible spray water temperature is 
equal to the refrigerant temperature. 
The maximum possible spray water 
temperature is determined by means 
of equation 8 as illustrated in ex- 
ample 3. The assumed spray water 
temperature should, of course, lie be- 
tween these two values. 


‘According to Equation 6, 
UA 
N=— 
GZ 





Multi plying both sides of equation |, 





by fe/eU. 
fe f,A/cG ; 
SS ee [oe 
cU Z 
But, from equation 2, 
f,A 
Gea eee, bc cecbucweceeve [e 
eG 
and, from equation §, 
cU 
ee rer ee {d 
fe 
Substituting [c] and [d] into [b], 
Ni Z 
ee et fe 
N M 
The values of 
Ni/N 
in Tables 1 and 4 were computed 
means of equation (e). In connect 


with the computations of these tables 
is necessary to know that 
z= (1— e™), 


where e base of natural logarithms 


HEAT TRANSFER COEFFICIENTS 
FOR ROOF CONSTRUCTIONS 


THE EpDIToR— 


Attached is a rough sketch [not 
reproduced] of a roof on a temporary 
building for which I am desirous of 
determining the coefficient of heat 
transfer. 

The specifications of the roof as it 
is now, are: purlins, 3 x 10 pine, on 24 
in. centers; roof deck, % North 
Carolina pine roofers, tongue and 
grooved; roofing, one layer 65 lb felt 
tacked to deck and mopped one coat 
and a second layer laid over and 
mopped. It is proposed to apply 
either % in. North Carolina T & G 
roofers or % in. wallboard to the un- 
der side of the purlins and to install 
2 in. of balsam wool insulation over 
this material. 

I will greatly appreciate the assis- 
tance you will render me if you will 
calculate for me the value of U for 
the existing and for both of the pro- 
posed roof constructions and let me 
have the calculations. In general I 
know the procedure for the calcula- 
tions but am uncertain of the values 
to use as this branch of engineering 
is but one of many with which I come 
in daily contact. 

The reason that I am imposing up- 
on you for this information is that I 
am a charter subscriber to Heating, 
Piping & Air Conditioning, and I can 
depend upon the accuracy of your 
information.—G.E.W., superintendent 
of rail equipment & power. 


REPLY— 


The average or weighted coefficient 
of transmission of the roof based on 
the present specifications is 0.42 Btu 
per hr per sq ft per F temperature 
difference. If a % in. thickness of 
insulating board is applied to the un- 
der side of the rafters the weighted 
coefficient will be about 0.20. If in 
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addition, a 2 in. thickness of balsam 
wool is applied as specified, the co- 
efficient will be 0.083. These coef- 
ficients are derived as follows; in the 
denominator of each calculation, we 
start with the outside surface and 
end with the inside surface, following 
the roof constructions through in 
their order. 


The coefficient of transmission of 
the roof between the rafters or “pur- 


lins” based on the present specifica. 
tions (without insulation) is: 
















1 
U= —s 
1 1 0.875 l 
— * a 
6.0 3.53 0.80 1.68 
= 0.465 
The coefficient of transmissior 


through the rafters only is: 


= 0.071 





OF ae sents 
1 i 
a ee eee Re a 


6.0 3.53 


The actual width of the 3 in. x 10 
in. purlins is 25g in. (2.625) and since 
they are spaced on 24 in. centers, the 
area covered by the purlins is 
(2.625/24) x 100, or about 11 per cent 
of the total. The weighted coefficient 
therefore will be: 


0.875 


0.80 


9.625 1 
+— +— 
0.80 1.65 


If % in. insulating board is applic 
to the under side of the purlins, th: 
coefficient of transmission (betwee: 
the purlins) will be 0.22, and 0.06 a 
the purlins, and weighted coefficien 
will be 0.89 x 0.22 + 0.11 x 0.06 or 
0.20. 

With % in. insulating board an¢ 
2 in. balsam wool, the coefficient of 





U~. = 0.89 x 0.465 + 0.11 x transmission of the roof between the 
0.071 = 0.42 purlins will be: 
1 
U= = 0.083 
1 1 0.875 1 2.0 0.5 1 
me ee mee Hee $F ee He + 
6.0 3.53 0.80 1.10 0.27 0.33 1.65 


The weighted coefficient will be 
only slightly less, or 0.081.—PauL 


D. CLOSE, technical secretary, Insv- 


lation Board Institute. 
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A southern merchant blast furnace 











‘BRUNE DRY’ or “THREE GRAINS? 


iD os 20 


SUMMARY—Air is the weightiest 
nd most voluminous of the raw ma- 
trials used in the production of pig 
on—and pig iron is today the basis 
f our entire steel industry. The im- 
ortance of the proper condition of 
at air to our war effort and to 
American industry in the postwar 
‘riod to come is thus self-evident 
... When blast furnace air condition- 
g is discussed, controversy rages 
ttween advocates of “bone dry” air 
r that with a moisture content of 
ree grains per cubic foot. As Mr. 
Weetser points out here, if one mois- 
ure content is found best for some 
ertain locality and a certain combina- 
ton of conditions, it does not neces- 
arily follow that it would also be the 
ptimum amount for some other blast 
Urnace in a different locality and 
‘ith different conditions. Like all 
roblems in which the laws of nature 
re involved, the right answer de- 

pends upon engineering analysis of 
he pertinent facts 


AS FAR as weather conditions are 
concerned, the iron blast furnace is 
more sensitive to changes in the 
weather than the most delicate watch. 
A well-adjusted watch is not dis- 
turbed by a sudden shift in the wind, 
a rapid drop of the barometer, or a 
rise of the thermometer——but a blast 
furnace’s digestion is much upset by 
such irregularities when using the 
natural atmosphere for its air blast. 


Air Is Heaviest Raw Material for 
Pig Iron 


Air is the weightiest and most 
voluminous of the raw materials used 
in the production of pig iron. The 
tons of atmospheric air used to make 
1 ton of pig iron vary, in this coun- 
try, from about 3 tons under the most 
favorable conditions as to coke and 
richness of ore burden, up to about 
4 tons where the ore is lean and the 
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Ralph H. Sweetser, Consultant on Blast Furnace Practice, 
Explains Need for Conditioning the Air for Blast Furnaces 


coke none too good. The total solid 
materials—iron ore, coke, and lime- 
stone—going into a blast furnace to 
make 1 ton of pig iron under the 
same conditions would be 2% tons 
and 4% tons respectively. Hence, the 
importance of the air blast and its 
physical qualities is easily realized. 
It is well known that the “humid- 
ity,” as it is generally understood by 
the public, is greater in summer than 
in winter, and there grew up the idea 
that a blast furnace used more coke 
per ton of pig iron and made less 
tonnage in the summer months than 
during the winter. Part of this de- 
crease in tonnage was due to less 
oxygen in an equal volume of air at 
90 F in summer than in air at 20F 
in winter. Gradually this deficiency 
was overcome by blowing more vol- 
ume of blast in the warmer months at 
the rate of 2 per cent increase of 
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blast volume to each 10 deg rise in 
the outdoor temperature. This 
method, of course, still further in- 
creased the amount of water in the 
blast per ton of pig iron. 


Chilling Effect on Hearth Temperature 


Much has been said about the “chill- 
ing effect” of the dissociation of the 
moisture in the hot blast in the hearth 
of the furnace; it is true that such an 
endothermic reaction takes place, but 
it is trivial when compared with the 
cooling effect of the dissociation of 
the CO, that is instantly formed at 
the nose of the tuyeres by the com- 
bustion of incandescent coke and the 
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the elimination of moisture and its 
dissociation losses. The controversial 
arguments on both sides of the At- 
lantic, as published in the transac- 
tions of the iron and steel institute, 


make interesting reading, even 
though they contain much misinfor- 
mation. The complete freezing out 
of all moisture in the air blast was 
not the right answer to the problem. 


Amount of Moisture in Blast 


In spite of the fact that the Gayley 
dry blast system is not now used in 
this country, there have been recent 
attempts to get “bone dry” air blast 
by other means. Where such systems 
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Although weather conditions just like those charted here 

occur infrequently, the many variations of temperature and 

moisture content of the atmosphere often make blast: 
furnace air conditioning essential 


oxygen of the blast, and then in- 
stantaneously broken up into two 
volumes of CO gas with an appalling 
loss of heat. Within the hearth of 
the iron blast furnace there is noth- 
ing quiet, nothing static—and “almost 
anything can happen.” The chilling 
effect of the endothermic reaction of 
carbon dioxide plus incandescent 
coke (CO.+C=2 CO) is overcome 
by the net results of the sensible heat 
of the hot blast and the combustion 
of the coke. 


The Dry Blast Process 


However, the dissociation of the 
moisture in the air blast does have 
an immediate chilling effect on the 
temperature of the hearth, and there 
must be some source of heat to bal- 
ance this loss. Based on this appar- 
ent completely detrimental chilling 
effect, there arose the theory that all 
moisture should be eliminated and the 
“dry blast” process of James Gayley 
came into practice in the summer of 
1904 with truly phenomenal results. 
The savings in fuel per ton of pig 
iron were greater than could be ac- 
counted for simply on the theory of 


- were installed there were sometimes 


unsatisfactory results that could not 
be fully corrected until more moisture 
was left in the air blast. Of the two 
present schools of air blast condition- 
ing, ie., the “bone dry” and _ the 
“three grains,” it is likely that the 
latter is nearer right; but even if 
three grains of moisture per cubic 
foot of air should be found best for 
some certain locality and a certain 
combination of conditions it does not 
follow that three grains would be the 
optimum amount of moisture for 
some other blast furnace in another 
locality and with different conditions. 
These conditions include the kind of 
coke and the source of the coking 
coal, the ore mixture, the location of 
the blast furnace, and the weather 
conditions throughout all the seasons 
of the year. 

When the author took charge of a 
Canadian blast furnace plant, he 
thought he was going to have ideal 
air conditioning because those fur- 
naces were the nearest to the North 
Pole of any on this continent. The 
surprising thing was that the best 
results as to lower fuel consumption 





were not in the winter months 
when the average temperature 
outdoor air for a whole mont) », 
as low as only 7.6 F above zer:, » 
contained only 0.58 grains of wz, 
per cu ft of air. 


Hydrogen Needed in Blas: 


lane! 


Naturally the question aris«s, 
moisture causes high coke consuy 
tion why not remove 
answer is that a certain amount 


hydrogen in the blast is absolutely »J- 


it all? TP 





quired for the best results in ; 
working of the furnace. Sir Lowthy 
Bell recognized this phenomenon dy 
ing his studies on hydrogen in 
blast furnace (see section XI, Py 
ciples of the Manufacture of Iron » 
Steel, by I. Lowthian Bell, Lond 
1884). In discussing the presence 
hydrogen he says, on p. 313, “So fy 


tion is concerned, it is probably » 
material whether this gas deoxidiz 
the ore direct, or whether it deco 
poses carbonic acid with the liber 
tion of carbonic oxide. In either ca 
the presence of hydrogen must, 
may be supposed, help to mainta 


the reducing energy of the gas/) 


All my experiments tend to prove p 


4 


4 
. 


: 
however, as the promotion of | 


only that this energy is intensified )) 
the cooperation of hydrogen with ex) 
bonic oxide; but that a mixture of th) 


two oxides of carbon (CO and (( 
had its power of deoxidizing iron » 
increased by the presence of th 
third gas, perhaps beyond the poi 
which might be expected from 
relative volume.” 

A successful iron and steel exec 
tive once said that he would be wi 
ing to pay a blast furnace super: 
tendent a good salary if he did not) 
ing else but keep the right amount 
limestone on the furnace. If he we 
living now, he probably would « 
the same thing about a man w 
could keep the right amount 
moisture in the blast. 


aw ~ * 


AND TO CONTINUE the subject «— 


the proper moisture content of bl 
furnace air, and the reasons for co 
ditioning such air, there are presente 
on the following pages an article up 
holding the “one grain or lower” vie* 
point, by Gerald F. Mannion and or 
man Weinstein, of the dry blast é 
vision of the Trane Co., and an artic 
on three grain air for blast furnace 
by L. L. Lewis, vice-president of th 
Carrier Corp. . . . Neither of the fol 
lowing two articles is a “discussie? 
of Mr. Sweetser’s preceding article @ 
the subject; the editors asked Mess 
Mannion and Weinstein, and 
Lewis, to prepare comment on th 
one grain and three grain air vie" 
points, respectively, with the hom 
that in this way HPAC’s reade® 
would be more fully informed of wi 
engineering opinion varies on a m* 
ter which is of great importance " 
industry both in wartime and in 
days of peace to follow: 
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UNE GRAIN UR LOWER 


By Gerald F. Mannion and Norman Weinstein 
of the Dry Blast Division, The Trane Co. 


NY INDUSTRIAL engineer knows that 
sy control of quality is synonymous 
ith greater production, and control 

quality is simplified when the in- 
redients are of a known and stable 
nalysis. 

In modern blast furnace practice 
e ores, coke, scrap, and stone are 
arefully analyzed, proportioned, and 
yntrolled. Their analyses are known 
acts before they enter the furnace. 
But less attention has been given to 
he one ingredient which is greater 
y weight and by volume than all 
hese solids combined—the blast, and 
s changeable moisture content. 
Gradually the necessity for control- 
ng the moisture content of the blast 

being recognized as an essential 
art of good furnace operation, but 
here still remains one main point of 
ontroversy: How much moisture 
hould be carried in the blast? There 
re almost indisputable facts in fa- 
or of reducing this moisture to a 
ery low point, and up to this time 
ve have located nothing but hypothe- 
ical theory to offset them. 

The hot blast which is introduced at 
e tuyeres of the furnace accom- 
lishes a threefold purpose: (1) It 
rovides the oxygen necessary for 
ombustion. (2) It controls the quality 
silicon and sulphur) of the iron. (3) 
t provides heat units to assist the 
oke (carbon) which is fed into the 
p of the furnace. 


Oxygen for Combustion 


Each cubic foot of air contains a 
efinite amount of free oxygen. That 
portion of each cubic foot of air which 

inhabited by moisture contains 
oughly two parts hydrogen and one 
art oxygen. For the oxygen in this 
oisture to be freed for combustion 
urposes, it must be disassociated by 
eans of heat in the presence of car- 

n. Therefore, any given volume of 
oisturefree air has greater combus- 
ion effect than a similar volume of 
ir with a higher moisture content. 
The Linde Air Products Handbook, 
s well as Johnson’s Principle, Opera- 
on and Products of the Blast Fur- 
ace, state: “When the water 
ontent of air was reduced to 0.003 
rains per 35,310 cu ft combus- 
Hon was slowed up. At a temperature 
f minus 180 C combustion was slowed 
Pp. From minus 80 C to minus 50 C 
arbon burned. At minus 15 C to 
lus 5 C combustion was perfect.” 
Air at minus 15 C under atmos- 
heric pressure will carry a maximum 
olsture of 0.53 grains per cubic foot. 


From the above it would seem that 
one grain per cubic foot of air is 
well within the ideal range of com- 
bustion. 

Beyond any question of a doubt, the 
effective heat at the hearth is greater 
with low moisture. 


Control of Quality 


In the control of quality (silicon 
and sulphur) almost any moisture 
level maintained at a given point is 
helpful, provided there is plenty of 
stove capacity to hold the blast heat 
at the desired point. However, it fol- 
lows naturally that the blast which 
is most immediately effective will re- 
sult in closer quality control. 

In spite of the efforts made to feed 
the furnace a well balanced diet of 
solid materials (ore, coke, stone, 
scrap), it does not always move with 
the same regularity, and it is neces- 
sary to raise and lower blast heat 
levels as the analysis tends toward 
hot or cold iron. 

If the blast contains a low percent- 
age of moisture the effect on the heat 
of the iron should be more immediate. 
Fewer heat units are required for 
the disassociation of a lesser volume 
of moisture, and more heat can be 
used for the specific purpose for which 
it was intended. 


Economy of Coke 


Reduced to its simplest form, a blast 
furnace is a huge cylinder set in a 
vertical position. Ore, coke, stone, and 
scrap are fed into the top and air is 
blown in at the bottom. After proper 
reduction and fusion the primary 
product is molten iron. 


This reduction and fusion can be 
accomplished only with heat energy, 
which is supplied by the coke and the 
preheated blast. The perfect balance 
between these two sources of heat has 
not yet been reached, but over the 
years it has come closer and closer 
to approaching its optimum. 

Not so many generations have 
passed since the blast entered the fur- 
nace as natural air with no preheat- 
ing. The air was introduced solely for 
combustion purposes. The man first 
to offer the idea of preheating the 
blast was considered slightly daffy. 
Today, no iron producer could long 
survive economically if he attempted 
to make his product with coke as the 
only source of heat. 

From a tonnage production and 
coke saving standpoint the hearth has 
long been considered “the weakest 
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point in the furnace.” The effort to 
use higher stove heats year after year 
is in definite support of this truism. 
But stove structures, availability of 
gas, and the balancing out of the 
solids with the blast heat, represent a 
puzzling combination which varies 
with the changing characteristics of 
one or more mediums. 

By controlling the moisture of the 
blast we are able to eliminate one of 
these variables and reduce the prob- 
lem to a simpler form. By holding 
this moisture level at a low point we 
have added to the total effective stove 
heat, and can expect more immediate 
response to our “quality control.” 

If the effect of this heat is a known 
and more powerful factor, less heat 
need be held in reserve to overcome 
the variables created by changes in 
stock, or the rate of travel of that 
stock through the furnace. 

To follow this reasoning we must 
continue to focus our attention on the 
hearth of the furnace, commonly 
called its weakest point. Only a por- 
tion of the work performed at the 
hearth is done by the hot blast. The 
more we can do with it the better, but 
to do it all is a physical impossibility 
with present-day heats and accepted 
furnace practice. 

The remainder of the work done at 
the hearth is accomplished by the 
carbon (coke) which has descended 
with the stock. The unconsumed car- 
bon is still a good proportion of that 
which was contained originally in the 
coke. Inasmuch as this share of the 
original coke has travelled a long way 
for the ultimate purpose of working 
at the hearth, it would seem that a 
definite portion of its energy would be 
dissipated before it arrived at its des- 
tination. Most certainly it would be 
better if as much hearth heat as pos- 
sible could be applied directly at that 
point. 

Now there is no attempt here to 
show that the coke (carbon) needed 
at the hearth comes down in a nice 
little bundle, and performs no good 
service enroute. We are simply stat- 
ing that the extra coke required to 
allow for sufficient heat at the hearth 
should be lessened if we could substi- 
tute some additional heat units with 
a low moisture blast. It would seem 
that any work done by the heat units 
in the hot blast would relieve the coke 
(carbon) from an equal amount of 
work. 

Of course, like any other form of 
energy, the heat of the blast cannot 
be utilized in its entirety for its prim- 
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ary function. So the residue heat con- 
tinues up the stack, doing its share 
of reduction as it worms its way 
along. 


If the effective heat of 1100 F, one 
grain blast is greater than that per- 
formed by 1100 F, three grain air, 
doesn’t it follow that more coke will 
be saved? 


Increased Production 


If a low and uniform moisture is 
maintained in the blast, greater ton- 
nage should be obtained for the follow- 
ing reasons: (1) The furnace should 
move more smoothly because a vari- 
able has been eliminated. (2) Ore can 
be substituted in the space previously 
required by our “saved” coke. The 
result is increased tonnage of the 
same quality, or the same tonnage of 
a higher quality. 


Is Moisture Needed in Blast? 


There are some people who advocate 
that the blast should contain a lim- 
ited amount of moisture. The space 
allotted to this particular paper will 


not allow for a complete and thorough 
discussion of this point, so we shall 
have to be content with the following 
observations: 

1) Few blast furnace analysts or 
operators feel that there is need for 
more hydrogen than that which en- 
ters with the stock at the top of the 
furnace. 

2) Many combustion engineers as- 
sert that the blast would be even more 
effective if it contained less than one 
grain of moisture. 

3) Any of the moisture which en- 
ters with the blast, and becomes en- 
trained in the hot iron, must be 
worked out at the open hearth, or it 
will have a bad effect on the finished 
product. 

4) One grain of moisture per cubic 
foot of air is far from “bone dry.” 

Because comparative tests at vari- 
ous degrees of controlled moisture 
have yet to be exhausted, we would 
hesitate to make a premature state- 
ment which would preclude the idea 
that no good could come from some 
moisture in the blast. But it would 
seem difficult to marshal very many 


positive, factual arguments to 
port its presence as being neces 

It is most certainly true that 
grain moisture delivery is no lo 
a serious mechanical problem. 
tems are now installed and opera 
and they are using less refrige 
horsepower than that previ 
needed for three grain operation 
of these one grain systems can d: 
two grain, three grain, or higher 
trolled moisture by the simple s 
of a controller. But if a unit 
signed for three grain delivery, j 
not be of sufficient capacity fo 
perimenting or operating at 
levels. 

It is unfortunate that this mo 
level controversy still rages, iy 
of the broad acceptance of the 
trolled moisture idea. Undoubté 
definite amount of good can b 
tained from uniformity alone, ar 
advantage should be taken of 
sound means of increasing our 
try’s steel production. From the 
news drifting across the Atlanti: 
Pacific, we can use it in the nat 
most immediate and pressing pri 


CONDITIONING EQUIPMENT FOR BLAST FURNACE 


A “one grain” installation, an after compression job. 


Air enters the intakes at the right of the picture, goes to blowers 


in the large building, then is conditioned in the center tower, and continues on to the stoves at the left 
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WHY THREE GRAINS? 


By L. L. Lewis, Vice-President, Carrivr Corp. 


WrITING THIS in the first person is 
distasteful for I have grown up as 
part of a team—but its logic is such 
that it would be quite inappropriate 
to express it in any other style. 

The humility of its background is 
such that a clear understanding of it 
is essential. I, therefore, state with 
considered emphasis that I have no 
furnace operating experience what- 
soever and that my knowledge of 
chemistry is hardly above kinder- 
garten in relation to the complexity of 
the reactions that take place in a 
furnace. 

Therefore, this must be written on 
the basis of experience with air con- 
ditioning systems and experience with 
proof of the principles which have 
been evolved during a lifelong experi- 
ence in applying many types of air 
conditioning systems to a wide va- 
riety of industrial processes. 

My practice with respect to fur- 
naces has been that of listening with 
keen and absorbing attention at the 
feet of those whose practical operat- 
ing experience and knowledge of 
chemistry I respected. It had its be- 
ginning under the tutelage of James 
Gayley. Teamed up with my life long 
associate, E. T. Murphy, I absorbed 
what the “father of dry blast” had to 
say about furnaces, but disagreed and 
argued with him—unsuccessfully— 
on the merits of “freezing the mois- 
ture out” of the wind versus removal 
in a “rain chamber.” 

Currently, I am duly impressed with 
one common link between the past 
and the present. Operators agree that 
there is nothing static in a furnace. 
They agree that it is sensitive to ap- 
parently insignificant changes and 
that such changes can lead to gross 
irregularities. 

They admit with impressive frank- 
ness that not all that goes on in a 
furnace is known; that the only facts 
that can really be nailed down consist 
of what goes in as raw material and 
what comes out as product and by- 
product. They point with justifiable 
pride to their achievements in reduc- 
ing and controlling practically every 
cause of irregularity but that of mois- 
ture content. 

In general practice, they still apply 
various measures to combat uncon- 
trolled variations in the wind. Out- 
Standing among such measures are 
the readjustment of the speed of 
blowers to compensate for variations 
of density at the blower intakes, the 
readjustment of burden with relation 
‘o anticipated moisture level, and the 
readjustment of hot blast temperature 
to apply the final correction for sharp 
variations in moisture content. 


During the years between Gayley 
and the present, I have gained a rich, 
practical “operating experience” in 
air conditioning. I have been the doc- 
tor who made the diagnosis and wrote 
the prescription, the druggist who 
filled it and, on occasions, the coroner 
who conducted the inquest. 

If inexcusable errors are thrown 
out of the findings, these inquests can 
all be resolved by one common sol- 
vent. They have been the result of 
overdoing, of too much and too fancy 
automatic regulation, and of reaching 
for the moon. 

Out of this kind of operating experi- 
ence has developed the firm conviction 
that the law of diminishing returns 
applies universally—that at times the 
economic point could be determined 
accurately. But in all the cases there 
was proof that when requirements 
were carried to an extreme, the cost 
went up and the effect of variations 
above and below the base went down. 

Hence, to me, the vital point is not 
one of level but one of regularity. Per- 
haps a little more could be gained by 
going to lower levels but there re- 
mains the question of how this will 
relate to the operation as a whole. 

Many years ago, Gayley discovered 
with amazement and gratification that 
regularity in the blast increased pro- 
duction and made savings in fuel 
which greatly exceeded the theoretical 
prediction. But his hands were tied 
by his conviction that the only prac- 
tical means of removing moisture was 
by “freezing it out” and, therefore, he 
had to design his plants for a level of 
two grains or less. 

In 1939, Woodward Iron, in south- 
ern practice with foundry iron, again 
proved that the benefits of regularity 
could greatly exceed the theoretical. 
Their results were obtained with three 
grains. Somewhat later Jones & 
Laughlin—applying northern practice 
in steel making—found that the theo- 
retical expectation was exceeded. Ali- 
quippa achieved its results with three 
grains but found no impressive differ- 
ence between regularity at three 
grains and regularity at four to four 
and a half grains. 

To face the complete array of facts 
squarely and honestly, we must give 
due cognizance to the fact that other 
furnaces have failed to respond to the 
regularity of moisture content at 
levels ranging from four grains to 
one grain. 

In the light of this array of facts, 
we must grant that the problem is 
perplexing and that it will not yield 
readily to theoretical solution. Also, 
that we must be tolerant in all cases. 

Out of all of this has grown the 
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conviction that regularity of grains 
will give results at any level if the 
burden is put on and provided the 
furnace will “take it.” 

As to level, I believe that the law 
of diminishing returns points to three 
grains. Adherence to it will hold in- 
vested capital and problems of opera- 
tion to moderation—will give regu- 
larity by leveling the averages down 
to three grains and, if found desirable, 
will take out the valleys by leveling 
up to three grains. 

Thorough consideration cannot 
avoid certain byproducts of this means 
of regularity because it has both a 
day by day value as well as a lasting 
one. If the wind is preconditioned by 
chilling before it enters the blower 
intakes, the need for varying blower 
speed to compensate for variations in 
air density will be eliminated. Con- 
currently, the amount of power re- 
quired to blow the furnace will be re- 
duced by an amount practically equal 
to that required for chilling. 

Gayley observed this in his first ex- 
periences and wrote it into his records 
in frankly unconcealed surprise. 

Increases in production and fuel 
savings currently stand alone in im- 
portance to our war effort, but long 
term and overall operating and main- 
tenance economy will displace this 
first order in the peace that is to fol- 
low. 

As a matter of principle which duly 
recognizes the value of furnace oper- 
ating experience, I will make no at- 
tempt to predict that three grains are 
better than two or one or nothing. 
Likewise, I will make no claim that 
air conditioning at any grain level will 
enable the operator to increase the 
production of his furnace and save 
fuel. 

Air conditioning is just an instru- 
ment which will provide one of the 
essential regularities by ironing out 
the variables in moisture level. It can 
give the operator that supreme confi- 
dence, which he must have if he 
is to drive his furnace, only when it 
is applied in that moderation and man- 
ner which will instill the requisite con- 
fidence. That is the matter of prime 
importance, not the exact grain level. 
Gains cannot be had unless the fur- 
nace can be and is driven accordingly. 


[For further information about Mr. 
Lewis’ viewpoint, see his paper Why 
Dry Blast Is Different Now, in Blast 
Furnace and Steel Plant for October, 
1941, and Moisture Removai from 
Blast Furnace Air, presented at a con- 
ference sponsored by the ASRE and 
published in Refrigerating Engineer- 
ing.] 


253 














. 


Lead pipes from a house of ancient Rome 


A rliSTORY OF PIPING 
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M. A. Hasselmann Briefly Surveys Beginnings 
of Man’s “Greatest Transportation System” 


PIPING WAS probably one of the ear- 
liest inventions of man. It came after 
the hammer, spear, and bowl but be- 
fore the wheel. It probably came right 
after the invention of the trough for, 
logically, the first form of piping was 
simply a covered ditch or trough, pos- 
sibly carrying seepage water from the 
back of Mr. and Mrs. Neanderthal’s 
cave through the living room and out 
the front door. Perhaps one day Mr. 
Neanderthal got tired of repairing 
his covered trench by the usual meth- 
ods, and looked around for something 
better. He spied a hollow log in the 
ripples of the nearby creek with water 
running through it, said “That’s it!” 
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(or a_ reasonable facsimile), and 
brought it up. Thereafter, the area of 
his cave beside and above that hollow 
log was dry and habitable. Possibly 
he had already been using a hollow log 
as a convenient drinking fountain. 
One thing is certain about the in- 
vention of piping: It happened many 
times, in different parts of the world, 
and at times separated by thousands 
of years. One would have difficulty 
arguing that the American Indian, 
who used piping to smoke dried wild 
tobacco leaves and to make arrow 
heads (by dropping water from a hol- 
low reed to heated pieces of flint), 
learned about piping from the Tigris 
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Euphrates “cradle of civilization’ 
the opposite side of the world. Piping 
invented by cave men of a certain ar 


a hundred thousand years ago 
easily have been lost, say, to t 


madic tribes that succeeded them, an¢ 
possibly to the agrarian race that s 
ceeded the nomads, to be revived ! 


the agrarian-urban race that fo 


Reason: need. The agrarian-urba 
race needed trenches and piping 
irrigate the land and make bett 

of it in order to feed the larger po 
ulation, and to supply water to ' 


cities. 


That “necessity is the mother 
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realize that, usually if not always, 
inventions are incidental to a larger 
objective. In ancient times, during 
periods of success, security, and gen- 
eral contentment, the rulers and their 
relatively contented supporters and 
subjects built huge, durable-as-possi- 
ble palaces, fountains, gardens, tem- 
ples, forts, and monuments to express 
their feeling toward life and death 
and their feelings of importance, 
permanence, and power. The artisans 
who were assigned the building of 
these structures invented piping or 
piping improvements incidentally as 
a means to gain their larger ends. In 
the same way the inventors of the 
steam engine had to develop steam 
piping with valves inserted in order 
to control their engines. Today’s arti- 
sans have had to develop stronger 
and more corrosion resistant, wear 
resistant, and vibration resistant pipe 
and pipe connections in order to 
achieve their larger ends—machines 
that require huge pressures, that op- 
erate continuously and for long pe- 
riods, that process corrosive solutions, 
that must be built faster, ete. 

So at the dawn of historical times 
we find piping pretty well known to 
artisans of the ancient civilizations, 
with each group making piping of the 
most suitable material it had at hand. 
Piping was in use in at least two 
parts of the world 5000 years ago. 


Clay Pipe Lines 


Embedded in cement in the floor of 
a low arched passage under the walls 
of a temple in Babylon are twin baked 
clay pipe lines that carried rain water 
from the roofs of the temple to cis- 
terns beneath the courtyard of the 
domestics’ quarters. A number of 
tees and bends show that the prob- 
lems of turns had been solved. The 
cisterns likewise were skillfully built 
and water was drawn from them with 
a pail at the end of a rope, much in 
the manner of the “old oaken bucket.” 
Trinkets and pottery, dropped by 
those who bent over the cisterns’ open- 
ings, have been found at the bottom 
of the cisterns. The fact that this 
piping was used in a domestic con- 
venience application indicates that it 
must have been in rather general use 
at that time. 


Ten years ago a 15 ft square 
bathroom with tile drain pipes was 
uncovered in what is now Iraq. It was 
in the palace of a Babylonian king 
who reigned 4500 years ago, and is 
the earliest known bathroom. 

Canals or channels—“uncovered 
piping’—were used throughout this 
area to conduct water from the rivers 
for irrigation purposes. The earliest 
known “pipe line” of this type was 
in ancient Assyria. Later these chan- 
nels were lined with masonry and 
eventually the need for water justi- 
fied cutting some through solid rock. 
In one case a canal 28 miles long was 
hewn through hardshell limestone, 
with the channel 44 ft deep in some 
Places. 

This ancient civilization lasted a 


long time. Still going strong at 700 
to 600 B. C., its largest city, Nineveh, 
was supplied by water through open 
canals. Also, the records of the an- 
cients tell us that Cyrus the Great, 
during his march on Babylon, termi- 
nated in 539 B. C., waited a year at 
one place for favorable weather and 
during that time built a water sys- 
tem. 

By 500 to 400 B. C. the artisans of 
the Tigris-Euphrates valley had de- 
veloped a means of attaching sections 
of piping together. Baked clay tubes 
found at Senjirli were made 12 in. 
long by 4% in. in diameter, with a 
wall 4/5 in. thick. On one side was a 
rabbet, on the other a 2 in. cusp, or 
point. The cusps were thrust into the 
rabbets to prevent change of position. 
At the point of contact the pipe sec- 
tions were joined tightly with clay. 


Earliest Metal Piping 


While the people of the predomi- 
nantly flat, clay soiled, Tigris-Eu- 
phrates valley probably confined 
themselves to stone and clay piping 
(what metals they could put their 
hands on were used for jewelry, re- 
ligious symbols, and tools of war) 
the Egyptians had enough copper that 
they could use some for piping in their 
most important edifices. Also, be- 
cause their valley drainage system 
emptied into the Mediterranean and 
invited commerce thereon, they were 
more of a maritime people. Having 
ships they had access to the large 
copper deposits on the Island of Cy- 
prus (the Roman pronounciation led 
to our word “copper.”) Consequently, 
we find within the temple of Abusir, 
built over 5000 years ago, a brass or 
copper pipe line. It ran from the upper 
temple along a connecting masonry 
causeway to the outer temple, at the 
high water mark of the Nile. Appar- 
ently, the excavations do not show 
clearly whether the pipe inclined to- 
ward the inner temple and pyramid 
and supplied a royal swimming pool 
there or whether it inclined toward 
the river and was a drain. Both ex- 
planations are given, It might even 
have siphoned water up a small in- 
cline from the river. 


This is the earliest known metal 
piping and was probably made by 
first casting into a thin layer or 
skelp, bending the skelp around a 
cylindrical form, and pounding the 
overlap into a weld. It is doubtful 
whether it was pounded into a sheet 
as such pounding would soon make 
copper brittle and the ancients prob- 
ably had not discovered annealing for 
the purpose of removing such hard- 
ness. Besides, the melting and casting 
of copper and its tin alloy, bronze, 
and its zinc alloy, brass, were achieve- 
ments begun by primitive man—end- 
ing the Stone Age and beginning the 
Bronze Age—and highly developed by 
the Egyptians (as revealed by their 
works, art, and inscriptions.) 

The ancient Egyptians had a high 
regard for copper; their symbol for it 
was called the “Ankh” and is part 
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of Tut-Ankh-Amen’s name, which 
meant “enduring life.” The Egyptians 
developed a pit type smelting fur- 
nace and the first forced draft, a 
valveless bellows with bambeo noz- 
zle. On the bellows-flattening stroke, 
most of the air went into the furnace 
while some leaked back out through 
the intake opening. Each furnace had 
two bellows, one for each foot of the 
slave who operated them. As he step- 
ped on one bellows and emptied it of 
air, he lifted the other and filled it. 
The Chinese later developed the first 
valves; the intake hole of a similar 
bellows was placed where the oper- 
ator’s heel covered and closed it on 
the down stroke. 

Like their Tigris-Euphrates con- 
temporaries, the early Egyptians had 
the potter’s wheel with which they 
shaped their pottery and clay piping 


Magic Doors and Steam 


The first inkling of the use of pip- 
ing for conveying steam was revealed 
in the secret writings of the Egyptian 
priests several years B. C. Temple 
doors were operated by steam from a 
boiler in the altar. The priests quite 
mystified their followers by building 
a fire in the altar and predicting that 
shortly thereafter the temple doors 
would open without human assistance. 
The doors, of course, opened when the 
steam pressure became adequate and 
were closed by counterweights as the 
altar fire subsided. 


Bamboo a Natural Piping Material 


Just as nature aided the invention 
of piping by supplying trees which, 
for various reasons, decayed on the 
inside first or while the outside was 
still growing, nature also provided 
bamboo and hollow reeds. Bamboo was 
a natural piping material for the 
Chinese and they have used it ex- 
tensively in this manner since antiq- 
uity. Centuries ago they made the 
first gas pipe lines of bamboo, piping 
gas to stoves for evaporating sea 
water to get salt. 

One can assume that the Chinese 
had various applications of piping 
during their earliest recorded exis- 





SUMMARY—You probably won't find 
any methods described here which you 
will want to put to use tomorrow—al- 
though, with wartime shortages and 
restrictions on materials, some of the 
techniques of the ancients might solve 
a piping problem of today at that... 
In this article—the first of a group 
on the history of piping scheduled for 
publication in HPAC—Mr. Hassel- 
mann, of Tube Turns, Inc., reviews the 
development of our “greatest trans- 
portation system”—piping—through 
the ages . . . It’s interesting reading, 
so take a few minutes from today’s 
job to see how the piping engineers 
of other days solved their problems. 
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tence although nothing that their an- 
cient contemporaries in the Mediter- 
ranean basin and adjoining areas did 
not also have. Unfortunately, where 
the eastern Asiatics did invent some 
things ahead of their western contem- 
poraries (e. g., a superior vertical 
smelting furnace with feeding tray, 
a bellows with valves, gunpowder), 
these developments were not made 
available to western contemporaries, 
who had to invent them again later. 
Consequently, none of our piping de- 
velopments can be said to come from 
Chinese or other eastern Asiatic 
sources. 
Terra Cotta Pipes 


In 2000 B. C. there flourished on the 
island of Crete, many populous cities. 
In one of these the great king Minos 
erected an amazing palace, the re- 
mains of which indicate luxury, re- 
finement, and conveniences unmatched 
by any preceding or contemporary 
civilization. 

The domestic wing of this palace 
was at least three stories high and 
water was supplied all stories through 
terra cotta pipes. The pipes were 
tapered so as to give the water a 
shooting motion, intending to prevent 
the accumulation of sediment and fa- 
cilitating the fitting of one section in- 
to the other. The waste line, large 
enough for a man to pass through, 
was ventilated by air shafts accessible 
through manholes. 

Two latrines on the upper floor were 
provided with small wooden seats. A 
semi-circular hdle in the floor led to 
a small duct toward which the floor 
sloped. This was for flushing pur- 
poses. A curious projection in the toi- 
let drain is believed to have mounted 
a balanced flap which shut off sewer 
gases. The modern vented toilet fol- 
lows this installation in principle. By 
1500 B.C., this city had complete mu- 
nicipal water supply, sewage, and 
drainage systems. 

During excavations in this area 
shortly after the turn of this century, 
a small “stop-and-get-a-drink-and- 
wash-your-feet-and-rest” shelter was 
discovered. After removing gypsum 
deposits from the pipe that led from 
the nearby spring, water bubbled 
forth and filled the foot basins just 
as it had done 4000 years before! 


King Solomon’s Water System 


The reservoirs and aqueducts built 
in the reign of King Solomon are con- 
sidered as great as any technical 
achievement of antiquity. Their con- 
struction indicates a definite knowl- 
edge of the laws of water pressure. 
This water system served a double 
purpose—water for people and ani- 
mals, and water for irrigation. The 
aqueduct that carried water from the 
hills to the palace was actually a tun- 
nel or pipe with air shafts to prevent 
air pockets and to release odors. To- 
day a mosque stands on the site of 
the temple and uses the original aque- 
duct. 

As ancient Jerusalem was naturally 
deficient in water supply, a tunnel, 
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nearly a third of a mile long was cut 
through a rocky hill to a pool just 
outside the city but within bow shot 
of the wall. This engineering feat, 
completed in 727 B. C., was begun 
simultaneously at both ends, as re- 
vealed by an inscription near its 
mouth and by a 3 ft jog in the tunnel. 

The inscription tells in detail how, 
lacking proper instruments, the work- 
men failed to meet although they 
could hear each other’s picks hitting 
the rock. Throughout the greater 
part of the work, the workmen must 
have labored on their hands and knees, 
or even lying flat, and, possibly, with 
tools no harder than bronze. The 
water of such ancient city systems 
was delivered to public fountains, not 
to homes. 


Nebuchadnezzar’s Hanging Gardens 


To please his queen, who had been 
reared in a distant, hilly land, and 
longed for the scenes of her beloved 
youth, Nebuchadnezzar built the so- 
called Hanging Gardens, the term be- 
ing a misnomer, having arisen from 
a faulty translation of the Hebrew 
for “supported.” 

This colossal structure was reared 
terrace upon terrace. Each terrace 
had lawns with a profusion of flowers 
and fruit trees. Inside were superbly 
decorated, fragrant, vaulted cham- 
bers. 

Three wells supplied water which 
was lifted by a system of chain 
pumps to a reservoir lake on this 
world’s first “roof garden.” The water 
cascaded down over the terraces, irri- 
gating the vegetation and cooling the 
chambers below. The problem of pro- 
tecting this priceless structure from 
damaging leaks was met in much the 
same manner as is done -today: 
Troughs and channels were lined with 
nonferrous metals such as lead and 
bronze. 


Greek and Roman Aqueducts 


The Greeks used the best of other 
ancients’ ideas and added much to 
them—piping included. The best- 
known achievements of the ancient 
water works engineers were the aque- 
ducts leading into the Greek and Ro- 
man cities, both from their size and 
their present state of preservation. 

The Greeks thought that good water 
should be conveniently available to all. 
Their water systems branched off to 
fountains in every neighborhood and 
to individual homes in many streets. 
The Greeks realized that good water 
and health went hand in hand and 
enacted rigid laws to regulate water 
use. It was a serious crime to pollute 
drinking water or to wash clothes in 
it. Fountains were guarded at all 
times. 

The Greeks used the tunnel almost 
exclusively for their main lines or 
aqueducts, largely to conceal them 
from siege-bent enemies who other- 
wise could cut off or poison the city’s 
water supply. The water usually flow- 
ed through such tunnels in clay pipes, 
although channels in the rock floor 
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were also used. Occasionally a li: > of 
pierced stones cemented tog: ther 
(stone pipe) would be used. 

A brilliant engineering feat wa 
an 8 ft square tunnel 4200 ft ng, 
constructed 535 to 522 B. C. at Samos 
A high rocky ridge rimmed the city 
and this tunnel, still open, penetrate; 
it to springs on the opposite side 
Syracuse’s tunnel, built that same cep. 
tury from the island city under the 
narrow, shallow harbor to the main. 
land, is in use today. 

The baked clay pipe used withiy 
the Greek cities to distribute wate, 
was usually square with rounded cor. 
ners, and every other section wa; 
pierced for ventilation. This piping 
was often laid along the curb of the 
street, protected by a covering of 
small stones and tile plates. In thei 
distributing system the Greeks als 
used large quantities of wood pi 
(drilled logs) and lead pipe. 


The First Iron Makers 


A wrought iron blade was found ir 
the base of one of the pyramids of 
Egypt, erected 3000 B. C., and « 
wrought iron sickle blade was foun: 
beneath the base of a sphinx near 
Thebes, also erected long before th 
Greeks. However, the Greeks ar 
credited with the development of iror 
for commercial use. References ir 
both the Old and the New Testament 
tell how iron was first taboo with the 
ancients east of the Mediterranean 
then deified and, by the time of Christ, 
was as common as brass. A biblica 
reference, Genesis 4:22, speaks of 
Tubal-cain as “an instructor of ever) 
artificer in brass and iron.” 


If the Greeks had enough iron t 
use some for piping they probab) 
could not get it hot or malleab 
enough to work into such a comp): 
cated shape as a tube. They had » 
furnace that could heat iron until 
flowed and could be cast. The ancients 
were confined to working wrough! 
iron—getting a mass red hot an 
pounding it to remove impurities an’ 
to form desired shapes. Unless their 
work has rusted away no one ever 
thought of making pipe of iron unt. 
2000 years later, after the invention 
of gunpowder in Europe, when iro! 
barrels for small firearms were fir 
made. 
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R. B. Stanger 


THe PirtspurcH Chapter has sent 
members of the Society a cordial in- 
vitation to come to the Semi-Annual 
Meeting 1943 to be held at the William 
Penn Hotel, June 7-8. It will have a 
streamlined program with all sessions 
devoted to technical activities. 


The Council and the Committee on 


} Research plan to meet in advance of 


general sessions. 

Registration of members will com- 
mence on Monday, June 7. The first 
session will be called to order by 
Pres. M. F. Blankin at 9:30 a.m. In 
general, the subjects selected by the 
Meetings Committee for discussion 
will be of special interest to engi- 
neers engaged in war work. Other 
subjects definitely cover phases of 
engineering research which will be 
of value in the postwar period. 

The general chairman on arrange- 
ments, Ralph B. Stanger, has organ- 
ized the chapter committees to serve 
during the meeting and the work of 
the hospitality committee will be 
under the direction of F. C. McIntosh. 
The customary entertainment features 
are being omitted and, except for en- 
tertainment of the ladies who will 
attend, the only important social 
function will be the Semi-Annual Din- 
ner at which the presentation of the 


Semi-Annual 
Meeting 
at 


Pittsburgh 


Past President’s Emblem and the Past 
President’s Memory Book will be 
made to Prof. E. O. Eastwood, Seattle. 

The meeting schedule provides for 
technical sessions on Monday and 
Tuesday, and also a panel discussion. 

For those who are interested in 
attending this meeting the committee 
urges that early hotel reservations 
be made and that transportation ar- 
rangements be completed well in 
advance. It is also suggested that 
round trip transportation be secured. 

Pittsburgh offers many advantages 
as a meeting place during these busy 
times. It is near the geographical 
center of membership, and therefore 
will enable a maximum number to at- 
tend the meeting with a minimum of 
traveling. It is easily reached by rail- 
road from any direction. Pittsburgh 
hotels are not overcrowded and are 
prepared to offer excellent and ample 
accommodations. 

The Pittsburgh members say, “as 
long as hospitality and good fellow- 
ship are still unrationed, we promise 
to do our best to supply the hospi- 
tality, and if each of you will bring a 
fair share of good fellowship, the lack 
of the higher priority items will not 
be noticeable.” 

Plan for Pittsburgh June 7 and 8. 
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C. M. Humphreys 





General Chairman, Ralph B. Stan- 
ger; Vice-Chairman, Clark M. Hum- 
phreys. 

Hospitality Committee: F. C. Me- 
Intosh, Chairman, T. M. Dugan, John 
L. McCullough, Robert A. Miller, H. 
Lee Moore, Arthur F. Nass, Bertram 
B. Reilly, G. L. Simpson. 

Entertainment Committee: Harold 
E. Park, Chairman, H. A. Beighel, 
Van A. Reed, Jr., Chas. H. Schneider, 
R. H. Sweeney. 

Banquet Committee: Edward C. 
Smyers, Chairman, Glen Moore Com- 
stock, Horton J. Kirkendall, Albert W. 
Marshall, Paul C. Strauch. 

Ladies’ Committee: Mrs. Theo. F. 
Rockwell, Chairman, Mrs. John F. 
Collins, Jr., Mrs. Clark M. Hum- 
phreys, Mrs. David W. Loucks, Mrs. 
L. S. Maehling, Mrs. F. C. McIntosh, 
Mrs. Robert A. Miller, Mrs. H. Lee 
Moore, Mrs. Arthur F. Nass, Mrs. Ber- 
tram B. Reilly, Mrs. Edward C. Smy- 
ers, Mrs. Paul C. Strauch, Mrs. G. G. 
Waters. 

Publicity Committee: David W. 
Loucks, Chairman, John F. Collins, 
Jr., Paul A. Edwards, Albert F. Metz- 
ger. 

Finance Committee: L. 8. Maehling, 
Edward H. Reismeyer, Jr., Theo. F. 
Rockwell. 
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Preliminary Program 


SEMI-ANNUAL MEETING 


William Penn Hotel - June 6-7-8, 1943 - Pittsburgh, Pa. 


Sunday, June 6 
Registration—(Silver Room) 
Council Meeting—(Forum Room) 
Committee on Research—(Parlors E and F) 


Monday, June 7 

Registration—(Silver Room) 

TECHNI@AL SESSION—(Urban Room) 

Reports of Officers 

Amendments to By-Laws 

Performance of a Residential Panel Heating System, by H. F. 
Randolph and J. B. Wallace 

Operation of a Hea.ing Plant Using Sun Energy and Radiant 
Heating, by W. C. Knopf, Jr. 

TECHNICAL SESSION—(Urban Room) 

Final Values of the Interaction Constant for Moist Air, by John A. 
Goff, J. R. Andersen and S. Gratch. 

Study of Actual vs. Predicted Cooling Load on an Air Conditioning 
System, by J. N. Livermore 

Spray Nozzle Performance in a Cooling Tower, by L. M. K. Boelter 
and S. Hori 

Ladies Tea 

Chapter Delegates Conference 

Committee Meetings 

Nominating Committee Meeting 


Tuesday, June 8 


TECHNICAL SESSION—(Urban Room) 

Heat Transmission Through Insulation as Affected by Orientation 
of Wall, by F. B. Rowley 

Graphical Method of Calculating Heat Losses, by P. D. Close 

Use of the Down Draft Coking Principles for Smokeless Combus- 
tion, by J. R. Fellows and John C. Miles 

Field Study of Comfort Reactions of Apartment Dwellers Under 
Fuel Oil Rationing, by Sallye Hamilton 

Ladies Breakfast—Bridge 

TECHNICAL SESSION—(Urban Room) 

The Economic Factors of Converting Recirculated Air for Venti- 
lation, by H. E. Ziel and Henry Sleik 

Panel Discussion: Will Current Ventilating System Operation Un- 
dermine Public Health and Efficiency? 

Dinner—( Urban Room) 

Presentations: Past President’s Emblem and Memory Book to 
Prof. E. 0. Eastwood 
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The Historic Point 


Here at the confluence of the Alle 


and Monongahela, where starts the m eh», 
Ohio on its trek south, is the apex o 4, 
famous golden triangle. Rich in histo: . 


terest and the location of the origina! | 
Duquesne, there still stands the Block | 
which is all that remains of this early 4, 
fensive structure. From the Point, on « pp, 
fect triangle, stretch the buildings and 


nesses of Pittsburgh. 





Method of Choosing Location of 
Financing and Conducting 
Meetings of the Society 


Resolved: That inasmuch as t 
Annual and Semi-Annual M 
ings of the Society come under 
jurisdiction of the Council, the 
lowing rules governing the h 
dling of such meetings be adopt 
by the Council and published in t 
JourNAL of the Society at | 
twice during every year, prefera 
just prior to each meeting 


1—The Council will select the city 
which the Annual or Semi-Annual Meet 
ing is to be held, giving due considera 
tion to the invitations received fron 
Chapters or members as well as to t 
advisability of so distributing those n 
ings as to make them of the greatest 
vantage to the general membership, 
to reduce as far as possible the ex; 
»f members attending 


2—That an appropriation be made 
cover th entertainment rr local 
penses, incurred in connection with t 
meeting not exceeding $500.00, the r 
ular meeting expense to be taken ca 
by the General Fund of the Socie 
the regular way 






3—That no registration fee or ¢ 
pulsory obligations of any nature be 
posed on members or guests 

4—That the purchase of tickets 
banquets or for any other form of e 
tertainment that may be provided be 
tirely voluntary 


5—That the grouping of features a 
the sale of tickets for group features | 
discouraged. 


6—That the raising of funds fro 
manufacturers of heating apparatus 
discouraged 


7—That the display of samples, or 
literature, advertising the product of ar 
manufacturer in any way, shape or form 
be not permitted at the booths, registra 
tion desk, or in or about the meetings 


8—That the distribution of trade pa 
pers be entirely at the discretion of th 
committee in charge. 


9—That the local Chapter or loca 
members be empowered to form a Get 
eral Committee with such sub-committees 
as may be required to handle the details 
of transportation, hotel accommodations 
entertainment, finance, etc., and that t 
General Committee be requested to c 
fer frequently with the Council, thr 
the Secretary of the Society, and 
make frequent reports on progress 
connection with the various matters 
ing handled by them. 

10—That the arrangements of elabor 
ate and costly entertainment features 
discouraged. 

Adopted at Council Meeting, Janwue 
29, 1926 
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Spray Nozzle Performance 
In a Cooling Tower 


By L. M. K. Boelter* and S. Hori,** Berkeley, Calif. 


This paper is the second of a series on spray tower 
performance. The research program is sponsored by 
the American Society of Heating and Ventilating Engi- 
neers in cooperation with the University of California. 


Introduction 


THe PERFORMANCE of a spray tower 
depends on the amount of water in 
the tower at a given time, the degree 
of dispersion of the water into drops 
and/or sheets and the velocity of the 
individual liquid particles. In a pre- 
vious paper (1) experimental results 
are reported in which the liquid rate 
was changed by increasing the pres- 
sure on a fixed number of nozzles. 
This procedure increased the number 
of drops, decreased their size, in- 
creased their initial velocity and 


changed their trajectory as the nozzle 


pressure 


was augmented. In _ this 
paper the results of tests are reported 


Sin which the liquid rate in a tower 


of given dimensions was increased 


Sboth by increasing the nozzle pressure 


and also by increasing the number of 
nozzles. 

The effect of tower length (equiva- 
lent to tower volume for a given 
cross-section) on the energy transfer 


"from the water to the air was evalu- 


ated experimentally for a given num- 


q ber of nozzles of one type. In addi- 
tion two widely different types of noz- 
"§zles were compared and finally the 


Peffect of two screen plates placed be- 
Slow the nozzles was studied and two 


4h 


mand 2 respectively. 


wire meshes were compared. 


The data and results of the tests 


Hare presented without the support of 


analytical treatment. The writers 
hope that this information will be 
part of a body of information which 
will eventually yield satisfactorily to 


f)a generalized algebraic analysis. 


Description of the Apparatus 
The tower employed for these runs 
has been described in a _ previous 
paper (1). A photograph and a ver- 
tical section are included as Figs. 1 
For these runs 
the contra-flow side only was em- 
ployed. The tower was thoroughly in- 
sulated so that the heat transfer to 

the surroundings was negligible. 
The nozzles shown in Figs. 3A and 


= 3B which were used to obtain the ex- 







perimental data presented herein are 
classified as hollow-cone nozzles (2). 
Fundamentally, the water enters a 
whirl chamber (Fig. 3A) or through 


_ "Professor of Mechanical Engineering, 
University of California. 
‘ eaching Assistant, Dept. Mechanical 
Engineering, University of California. 
e..., erals in parentheses refer to bibliog- 
For presentation at the semi-annual 
Ung of the American Society of Heat- 
nd Ventilating Engineers, Pitts- 
Pa., June, 1943. 


SUMMARY—This paper, which is the 
second in a series dealing with spray 
tower performance, presents the re- 
sults of tests in which the quantity of 
water supplied to the tower was va- 
ried by changing the nozzle pressure 
and by changing the number of noz- 
zles. Results are also given for tests 
which show the beneficial effect of 
placing screen plates and screens be- 
low the nozzles. Two types of nozzles 
were used. 


a fixed curved passage (Fig. 3B) and 
acquires a rapid rotation. The fluid 
on exit forms a hollow conical sheet 
and then breaks up into drops. This 
type of nozzle, as its name implies, 
gives a cone shaped spray with the 
large fraction of the water spraying 
outwards, away from the center. Al- 
though this distribution of the water 
is undesirable in most cases, much 
smaller drops result from a_ hollow- 
cone nozzle than a solid-cone nozzle 
of the same capacity (1). The ex- 
perimental technique utilized was sim- 
ilar to that employed by the earlier 
investigators who used this tower. 

Unit Volume Enthalpy Conductance 


The results are presented here on 
the basis of the unit volume enthalpy 
conductance the concept 
of which was presented in 
a previous paper (3). 
Consideration was given 
to the range of operation 
for which the concept is 


applicable (4). Although 
practically all data on 
mass transfer systems 


are presented on the basis 
of the unit volume mass 
conductance, the results 
are presented here on the 
basis of the unit volume 
enthalpy conductance 
since the cooling towers 
are essentially energy ex- 
changers and the actual 
performance is rated on 
the amount of cooling ob- 
tained. Also, the conduc- 
tance was computed 
on the basis of the 


heat sensibly removed 

Fig. 1—View of spray 

cooling tower showing 

thermocouples, _potentio- 

meter, and air measuring 
devices 
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water, L,AT, where L, is 
the water rate on to the tower and 

T is the decrease in temperature 
of the water, instead of the energy 
gained by the air in passing through 
the tower. The performance curves 
are to be used primarily in the de- 
sign of cooling towers. The energy 
increase of the air is practically equal 
to L,AT and the latter will be utilized 
in this paper. 

This unit volume enthalpy con 
ductance is then defined as 

L,AT 
fa . (la) 
V (AR) a 

where fra, the unit volume enthalpy 
conductance is the rate of sensible 
energy transfer per unit of spray 
volume for a unit of enthalpy poten- 
tial. This conductance is based on a 
concept similar to that employed in 
correlating the performance of spray 
ponds (5). Its more correct defini- 
tion for the cases in which the 
logarithmic mean is applicable (6) is 


G (hy — he) = (fra) V (Ahk) am .. (1b) 
The unit enthalpy con- 


from the 


volume 


ductance established for this tower is 
made up of 


two contributions, (a) 
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Fig. 2—Flow diagram of spray cool- 
ing tower, 4 ft x 3 ft x 7 ft 


due to the drops, (b) due to the liquid 
sheet flowing down the tower walls. 
Roughly these unit conductances are 
additive for the systems operate in 
parallel. The sheet cooling appar- 
ently contributes about one-fourth of 
the total unit conductance (1). In 
the Discussion of Results no attempt 
is made to separate the wall (liquid 
sheet) contribution from the total 
cooling. Generalization of these re- 
sults in a tower of a different cross- 
section, employing similar nozzles can 
be accomplished by utilizing the liquid 
rate per unit cross-sectional area of 
the tower (L/S) and calculating the 
corresponding unit volume conduc- 
tances. This procedure will not yield 
the correct result because of the 
contribution of the wall sheets to 
enthalpy transfer (i.e., cooling), but 
it is proposed as a working approxi- 
mation. 


Discussion of the Results 


Effect of Number of Nozzles in 
Tower: The tests of the first series 
were performed to investigate the 
over-all performance of the spray 
cooling towers using various numbers 
of spray nozzles in the spray chamber 
as shown in Fig. 4. Fig. 3A illus- 
trates the nozzles employed in the 
spray chamber for these runs. This 
group of runs was performed with a 
constant inlet water temperature, con- 
stant tower volume, constant gas rate 
and varying water rates. The data 
and results are tabulated in Table 1. 
Fig. 5 presents a series of curves 
showing the isothermal discharge 
rates of the nozzles as a function of 
the pressure at the nozzle and the 
number of nozzles. From the para- 
bolic shape of the curves, it is evi- 
dent that the discharge rates of the 
nozzles are nearly proportional to the 
square root of the pressure differ- 





ence, as stated by H. G. Hough- 
ton (2). 

In Fig. 6 are presented the results 
of the first series of tests. Here, the 
unit volume enthalpy conductance is 
plotted as a function of the pressure 
at the nozzles with the number of 
nozzles in the spray chamber as the 
parameter. A_ series of constant 
water rate (nozzle discharge) lines 
are also plotted. From this graph, 
the effect of the number of nozzles 
and the pressure at the nozzles for 
a given water rate is evident. For 
a given water rate, a comparatively 
slight increase in conductance is ob- 
tained by reducing the number of noz- 
zles, while a large increase in nozzle 
pressure is required to maintain the 
same water rate. This effect is more 
noticeable at the lower water rates. 
These results may be explained by a 
consideration of the performance of 
the nozzles under the various condi- 
tions. 


It is known that for pressure noz- 
zles, the average drop size is approxi- 
mately inversely proportional to the 
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Fig. 3—Cross-sections of typical hol- 
low-cone pressure spray nozzles 
(A) Diameter of pipe connection: %& in. 
Diameter of discharge orifice: 7/32 in. 
(B) Diameter of pipe connection: \ in. 
Diameter of discharge orifice: 3/16 in 


square root of the pressure differ- 
ence, that is, inversely proportional 
to the liquid rates for a given liquid 
(2). Therefore, for a given water 
rate and type of nozzle, as the num- 
ber of nozzles is increased, the re- 
quired pressure is reduced, thus pro- 
ducing larger drops. Also, the greater 
the number of nozzles in a given 
tower volume, the greater the chance 
of interference between the various 
sprays. At the higher pressures, the 
drops will approach a limiting size 
which will depend on the type of noz- 
zle and the dynamical conditions in 
the tower. This effect will partially 
account for the flattening of the 
curves at the higher pressures. It is 
also due to the fact that a limiting 
discharge rate will be approached as 
the pressure difference across the noz- 
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zles is increased over a wide ring. 

The equations noted in Fig. | ». 
veal that the exponent of the | iquj; 
rate term decreases with an increas 
in the number of nozzles. This 1 ea); 
that the increase in the conduc‘ang 
is less for a given increase iv th — 
liquid rate for a large number of 
nozzles, as contrasted with a few. Th: F 
result can be partially explained }, 
the fact that the effect of interfer. 
ence between the various sprays is jp. 
creased in the case of the greate 
number of nozzles and the greate 
quantity of water within the spra 
chamber at any given time wil! de 
crease the magnitude of the driving 
potential. 

Fig. 7 is a cross-plot of Fig. 6 an; 
reveals the unit volume enthalpy cop. 
ductance as a function of the nun. 
ber of nozzles for various pressure 
at the nozzles. Constant water o 
tower rate lines are also shown of 
this plot. It would be expected tha f 
if there were no interference betwee: [7 
the sprays, the unit volume enthalpy F- 
conductance would increase linearly [ 
with the number of nozzles. Thi § 
effect is clearly seen by considering 
the experimental points shown on th: 
graph. For the 30 and 20 lb pe 
square inch pressures at the nozzles, 
the first three points corresponding F 
to 1, 2, and 3 nozzles, lie nearly along & 
a straight line and the curve gradv- 
ally deviates further away from a lin 
drawn through these points. The de. 
crease in slope is due to the interfer. F 
ence between the various sprays. At F 
a pressure of 10 Ib per square inc fF 
gauge, the first four points lie ap- 
proximately along a straight lin 
Again, the result may be attributed F 
to the fact that there is less interfer. 
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Fig. 4—Cross-section of spray cha™ 
ber showing positions of nozzles { 
tests using various numbers of nozzle: 
1 in. nominal size main pipe 


(a) to (f) : 
Nozzles A X in. nominal size pl" 


arms 
(9) Nozzles B \% in. nominal size Pp 
arms 
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Fig. 5—Discharge char- 
acteristics of the nozzles 





Legend : 

- Nozzle pressure 

as abscissa 
Number of nozzles 

as abscissa 
L 181 NP* ex- 
presses the results 
for water tem- 
perature T= 90 F 





5 10 15 20 25 30 
NOZZLE PRESSURE, LBS. PER SQ. IN. GAGE 





0 i 2 3 a 5 
NUMBER OF NOZZLES 


ence at the low pressure due to the 
smaller cone angle of the spray. From 
a consideration of the constant water 
lines, it can be stated that the rela- 
tive cooling advantage of using less 
nozzles and a higher pressure is 
greater at the higher water rates. 
Effect of Length of Spray Cham- 
ber: Another series of runs was 
made to investigate the effect of the 


length of the tower on the over-all 
performance of the system. These 
runs were made with the type A noz- 
zles at three different heights in the 
spray chamber (Fig. 8) while main- 
taining the inlet water temperature 
and gas rate approximately constant 
and varying the water rate to the 
nozzles. 

The results in this case were pre- 


sented on the basis of the total vol- 
ume enthalpy conductance which is 
expressed by 


L,AT 
(Ah) im 


where (fraV) is the rate of transfer 
of sensible heat for the total cham- 
ber volume per unit of enthalpy po- 
tential. This conductance is used so 
that the relative performances can be 
compared in terms of values inde- 
pendent of the actual tower volume. 

This series of test results are shown 
in Fig. 9 (also Table 2) where the 
total volume enthalpy conductances 
are plotted as a function of the tower 
volume for various pressures at the 
nozzles. The curves indicate that the 
total volume enthalpy conductance 
approaches a limit as the tower 
length is increased, if the operating 
conditions are maintained invariable. 
The lower the nozzle pressure or 
water rate, the more quickly the limit 
is approached. Beyond an optimum 
tower length it would be uneconomi- 
cal to further increase the length of 
the tower to obtain the correspond- 
ingly slight increase in the conduc- 
tance. This rapid approach to a max- 
imum conductance substantiates the 
conclusion (1) that the greater por- 
tion of the cooling in the tower takes 
place near the entrance of the water 
into the tower. Therefore, at the 
lower pressures, since the cone angle 
is small, a large portion of the water 
travels down the center of the tower 


(fraV) = 


Table 1—Tabulation of Data and Results for Tests Using Various Numbers of Nozzles A 
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Fig. 6—Unit volume enthalpy conductance vs. pressure at 
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Fig. 7—Unit volume enthalpy conductance vs. numbe; 


for various pressures at nozzles 


nozzles for various numbers of nozzles in spray chamber 


Operating Conditions : Unit volume enthalpy conduct- 








Operating Conditions: 


Inlet Water Temperature 90 F. 


4600 Ib of drv air per hour 





Inlet water temp. = 90 F, ance as a function of water rate Air rate 
— ae La 
: nd), = 0. 1 ae ai 
j Gener valeme = 35 ft* (fr@) 2 = 0.0244 LL" — Constant Pressure at Nozzles, psig 
| Legend: (fra)s = 0.0342 L,”” Constant Nozzle Water Rate, Ib per hx 
Fixed number of noz- (fra) « = 0.0476 L,°”™ —— ee ore a 
zles na +m : 
- Constant water rate at (fra) s = 0.0716 L,"" 
| nozzles, Ib per hour (fra). = 0.096 L, — 
and is cooled rapidly and quickly ap- time of contact between the drops and 
proaches the practical limit to which the air exists for which the most ef- 
the water can be cooled. Measure- fective cooling can be obtained in a vere | samt 
ments by H. F. Johnstone and R. V. tower of given length. If the tower 
Kleinschmidt (8) designed to deter- is shortened to decrease this period 
| mine absorption coefficients in spray of contact to such an extent that the | 
towers also indicated that the rate of drops are not allowed sufficient time ot be 
absorption was high immediately in to cool, the tower would be imprac- 
front of the nozzles and that it tical. } U .: 
dropped off rapidly with distance. The curves shown in Fig. 11 are . 
The rapid cooling of the drops near the unit volume enthalpy conductance 
the nozzles may be attributed to the plotted as a function of the tower vol- 
high velocities of the drops on dis- ume for various pressures at the noz- . Cee a 
charging from the orifice and the high zles. The value of the exponent in HP pO @ |>7 
potential at the liquid entrance end the equations noted below Fig. 9 com- | | | 
of the tower. The high velocities tend pare favorably with the results ob- | | 
to decrease the resistance to mass tained by A. W. Hixson and C. E. | | 
transfer on the gaseous side of the Scott for the variation of the over-all 2" 
liquid-gas interface, thus resulting in absorption coefficients, K,a, for ammo- 
high rates of evaporation and heat nia and sulfur dioxide by liquid water 
transfer. Due to the small mass of and benzene vapor by straw oil. For Deiter 4 
the drops and the resistance of the a constant liquid rate and gas rate, “so 1 
counterflowing air, the drops are the absorption coefficient for all three ot" 
quickly decelerated to their limiting cases was found to vary approxi- 
velocity (9) and slowly drift down- mately with the —0.5 (average of a LA vesseQars2£°, (C) 
ward. series of experimental curves) power * 
The total volume enthalpy conduc- of the lower length. - 
tances as a function of the pressure The relationships obtained by Hix- ly 
at the nozzles for the three volumes son and Scott were: | 
considered are plotted in Fig. 10. A C-G*"*.L 
comparison of the values of the ex- K,a = ————__ 
ponent of the empirical equations H’ { 
noted on the figure demonstrates (Ammonia by water) 
that within the normal operating C’-G**.L°* 
range, the rate of increase of the = —_ } 
total volume enthalpy conductance = 
with liquid rate is higher for a larger (Sulfur dioxide by water) 
tower volume than for a _ smaller C”’-G**.L" 
tower. This result may be due to the = —_-— - I aa 
fact that for the short lengths of H" 
tower, the period of contact between (Benzene vapor by straw 
the drops and the air was decreased oil) = 
so much that the beneficial effect of Within the range of operation of d : P ; 
the increased transfer area at the the tower the unit volume mass con- rho 8—Elevation section ‘, a 
higher pressures is partially counter- ductance (K,a) and the unit volume chamber showing elevations a 
nozzles above tower outlet 
acted by a further decrease in the enthalpy conductance (fa), differ Legend : 
time of contact due to the increased little (4). Therefore, it is justifiable (a) Tower volume = 35 cu f 
velocity of the drops. An optimum to compare the various relationships i ao ee ee | 
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of K,a of other investigators (10, 12, 

oe 13) when the mass transfer systems 


are similar. In all the systems being 
considered, the liquid side resistance 
at the liquid-gas interface is almost 
negligible as compared to the gas side 
resistance. 

The values obtained for the expo- 
nent of the liquid rate ranged from 
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Fig. 9—Total volume enthalpy conductance vs. tower volume 
for various pressures at nozzles 
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(/,a SBoL a. 
drops. The state- : ‘ before striking the screen 
ments of H. G. After striking the screen, 


Houghton (2) that if a maximum 
number of small drops is required, 
nozzles of the smallest size practicable 
should be used and operated at the 
highest possible pressure are sub- 
stantiated. The pressure differences 


the lower portion of the tower would 
behave as a packed tower. The drops 
on leaving the nozzle, cool rapidly at 
first and approach a limiting 
temperature. Due to the thermal re- 
sistance within the drops, a tempera- 


soon 








0.816 to 1.03 which compare very well required for Type B nozzles range ture gradient is established along the 
with the mean values of 1.0 and 0.9 from 10 to 47.5 lb per square inch diameters with the center of drops 
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Fig. 13—Elevation section of spray 
chamber showing the positions of the 
screen packings in the tower 


screens into the air stream will re- 
quire more power to maintain the 
same rate. 

To determine the actual effect of 
screen packings within the spray 
chamber, a series of runs was made 
with two sections of packing and with 
screens of two different meshes (10). 
The inlet water temperature and gas 
rate were maintained approximately 
constant during the runs while the 
water rate was varied. The test data 
and results are presented in Table 4. 
Although the experimental points are 
scattered somewhat, the results are 
conclusive. The scattering is prob- 
ably due to the fact that the data for 
these curves were taken during 
shorter runs and that various inter- 
fering factors within the laboratory 
made it difficult to maintain steady 
state conditions during the runs. 

The conductance, f,a, is plotted as 
a function of water rate in Fig. 14. 
The percentage increase in the en- 
thalpy conductance ranges from 23 
to 16 per cent for nozzle discharge 
rates from 3000 to 7000 Ib per hour. 
Unfortunately, the power input to the 
fan was not measured during these 
series of tests so that the increase in 
cost due to the higher pressure drop 
in the tower could not be determined. 

From the results of these tests, it 
is evident that the addition of the 
screen packings to the system im- 
proves the performance of the unit 
considerably but there is no apparent 
difference in performance by the use 
of the two finer mesh screens. The 
spray nozzles serve to form small 
drops to obtain the benefits of spray 
cooling and also distribute the water 
across the tower section. The screen 
packings allow the droplets to inter- 
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rate for spray chamber and screen packed chamber 
Inlet water temperature = 90 F 
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mingle and form surface sheets and 
larger drops as the water passes 
down the tower. 


General Conclusions 


A number of previous investiga- 
tions have been made with respect to 
spray scrubbers or absorbers (8, 10, 
12, 18) and correlations between 
analytical and experimental work 
have been partially established. De- 
spite the similarity of the phenomena 
taking place within spray scrubbers 
and spray coolers (evaporative 
coolers), comparatively little work 
has been done in the latter field. Fur- 
ther investigations, experimental and 
analytical, will be required before a 
more complete correlation can be de- 
veloped. The ultimate goal of these 
investigations is to establish a gen- 
eralized basis for the correlation of 
the performance characteristics of 
the various types of transfer systems. 
It is visualized that these results, to- 
gether with the results previously 
obtained on other types of cooling 
towers (3, 15, 16) will be of future 
use for the classification of cooling 
towers on a generalized basis. 


In conjunction with the experi- 
mental work on actual cooling towers, 
investigations have been made to more 
fully understand the microscopic 
phenomena of the various processes 
taking place within the towers (4, 
9). As yet, it is difficult to attempt 
to obtain a good correlation between 
the two approaches due to the wide 
gap existing between the ideal and 
actual systems. 


The following specific conclusions 
aid to summarize this work: 


1. Within the operating range of 
the pressure spray nozzle Type A 
(Fig. 1a), the discharge rate varies 
with 0.56 power of the pressure dif- 
ference across the nozzles. 

2. For the various conditions in- 
vestigated, the unit volume enthalpy 
conductance varies approximately 
with the square root of the pressure 


at the nozzles or directly with th: 
water rate. 

3. For a constant nozzle discharg: 
rate, constant gas rate, constant 
length of tower and inlet water tem. 
perature, only a slight increase ir 
conductance can be obtained for a 
relatively high increase in nozz| 
pressure by decreasing the number of 
nozzles. 

4. The greater portion of the coo. 
ing takes place near the nozzles s 
that beyond a certain length of ; 
spray cooling tower, very little in- 
crease in the conductance is obtained 
by further lengthening the tower. 

5. For a constant gas rate, inle: 
water temperature, and pressure at 
the nozzles, the unit volume enthalp) 
conductance varies approximate! 
with the —0.7 power of the tower 
length. 

6. Although higher pressures ar 
required, a higher conductance can 
obtained by the use of a large nun- 
ber of small nozzles for a given wate: 
rate and tower volume. The limiting 
drop size depends on the gas velocit) 
and must be such that no drift wil 
occur (14). 

7. A more effective tower result: 
by the combination of the spray an‘ 
screen packed types of cooling tower: 
into a single unit. 
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Table 3—Tabulation of Data and Results of Tests Using Nozzles B 
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THE RESPONSE to the questionnaire 
sent to members of the American 
Society of Heating and Ventilating 
Engineers in the states in which fuel 
oil rationing has been put into effect 
was very complete. Over 650 of the 
questionnaires were returned to the 
War Service Committee and the data 
from 22 states have been analyzed. A 
great many of the members expressed 
opinions on the different questions 
asked in the questionnaire, some of 
which were based upon actual experi- 
ence obtained through service on a 
rationing board, some through experi- 
ence gained while acting as consul- 
tant or advisor to those being ra- 
tioned, and some through the members 
themselves having had personal expe- 
riences in fuel oil limiting orders. 
The various suggestions and recom- 
mendations were so constructive as to 
indicate that those engineers who re- 
sponded had been giving the fuel 
rationing problems serious considera- 
tion. However, in all returns there 
appeared the almost unanimity of 
thought that whatever decision is to 
be made relative to rationing of oil 
and conversion of plants from burn- 
ing liquid to solid fuel must be made 
early and that advantage be taken 
of the nation’s oil storage facilities 
by filling the consumers’ tanks in 
summer, thereby preventing tanks 


Wie MPO rth” IF whee 


we eees 


from floating, preventing internal 
corrosion, and providing a better dis- 
tribution of the load on the oil sup- 
pliers. 

In response to Question 4-a, “How 
did the formula and tables developed 
for fuel oil rationing fit your needs,” 
47 per cent of those reporting stated 
the formula used worked out fairly 
satisfactorily; 20 per cent reported it 
would work with minor specific allow- 
ances for unusual conditions, and 33 
per cent reported it was unsatisfac- 
tory. In reply to Question 4-c, “What 
changes would you suggest in the 
formula if any,” 59 per cent recom- 
mended that a formula be used that 
considered actual heat loss more than 
did the general formula applied last 
season; the remaining 41 per cent of- 
fered a wide variety of suggestions 
whereby inequalities might be elimi- 
nated. 

Several members supplemented the 
questionnaire with personal letters 
expressing their opinions and making 
their suggestions and recommenda- 
tions more fully than could be done if 
they confined their replies strictly to 
the “Yes” or “No” of the question- 
naire. Many of the suggestions of- 
fered are sound. They have been 
filed in the Society headquarters office 
for reference and consideration in 
dealing with future fuel rationing 
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problems. Summaries giving a cross 
section of this survey of the opinions 
of members of the American Society 
of Heating and Ventilating Engineers 
have been given to the Office of Price 
Administration, Fuel Rationing Divi- 
sion, Washington, D. C., with the hope 
that consideration will be given to 
them wherever they can be fitted into 
the fuel rationing program. The 
force of these opinions has already 
contributed toward bringing about 
modifications in regulations that will 
simplify the work for Boards and dis- 
tributors and make the whole pro- 
gram more workable. 


KEEP HEATING PLANT AT PAR 


In the April issue of Coal-Heat, 
Pres. M. F. Blankin, under the title 
of Summer Service, presents some 
suggestions on the care of heating 
equipment in order to obtain the 
greatest efficiency for the duration of 
the war. He points out that under 
conditions such as the present, “it is 
necessary to make the owner very 
conscious of his heating system by en- 
listing his cooperation and interest— 
with the thought of making him as 
comfortable as possible under the 
circumstances.” 

He suggests that home owners have 
an examination made of their heating 


267 














pated hes SPARS ER tI Ee i ey eR IS Se ARREST Ke lS A RE he 


equipment in the spring by a compe- 
tent heating contractor for a check-up 
on piping, valves, ducts, dampers, reg- 
ulators, control equipment, filters, mo- 
tors, blowers, and other moving parts. 

He points out that where substitute 
fuels must be used proper instruction 
in firing is essential and some adjust- 
ment of apparatus is necessary for 
best results. He also points out that, 
“if your heating system has not been 
performing to your satisfaction, you 
need a heating contractor or consult- 
ing engineer—and the advice he gives 
you may enable you to live next win- 
ter in much more comfort than you 
did this last season, and with perhaps 
no more fuel than you had this past 
winter. 

“The heating system cannot work 
to keep you comfortable 200 to 250 
days of the year if you neglect it or 
assume that everything is right when 
you turn the switch. 

“It will pay to repair, replace and 
remodel heating systems this summer, 
so that they will perform properly 
and last for the duration.” 











BUY COAL EARLY 


H. A. Gray, Deputy Solid Fuels 
Coordinator for War, has asked co- 
operation in making effective a 
program to maintain production, 
transportation and distribution of 
coal continuously throughout spring 
and summer in order to meet this 
year’s heavy war time fuel require- 
ments. This cooperation can best 
be shown by urging that the con- 
sumer place orders for coal early 
and urging acceptance of delivery 
wherever possible during the sum- 
mer months instead of waiting un- 
til cold weather has arrived before 
taking action to provide a fuel sup- 
ply. In this way mines will have 
reason for continuous operation to 
get the coal out of the ground to 
fill orders and transportation fa- 
cilities from mines to distribution 
centers and local dealers will be 
able to have a continuous twelve 
months operation. This will help to 


avert an impending fuel shorta;e 
next winter. 

The American Society of Hea - 
ing and Ventilating Engineers 
concerned with all phases of t/« 
fuel problems and as an organiz. - 
tion desires to cooperate in every 
way it can in any program affec:. 
ing the production and consery:- 
tion of fuels. 

It is therefore recommended th: 
each member of the American So. 
ciety of Heating and Ventilating 
Engineers take such action for 
himself covering his own fuel re- 
quirements and urge his organiza- 
tion and associates to make provi- 
sions to order and store coal early 
for next winter’s requirements. It 
is further recommended that this 
message be read in each Chapter 
at its May meeting and that each 
Chapter take steps to obtain ful! 
publicity for this cooperative pro- 
gram. 








GOVERNMENT URGED TO PREVENT INTERRUPTION OF COAL 
PRODUCTION 


Action was taken by the War Service Committee of the Society urging ap- 
propriate government representatives to take action that would prevent any 


stoppage of coal production. 


Dr. John R. Steelman, Chief U. S. Conciliation Service 


Washington, D. C. 
Dear Sir: 


ASRE MEETING JUNE 1-3 


The officers of the American Societ 
of Refrigerating Engineers announce 
that the theme for their technical ses. 
sions at the 30th Spring Meeting 
June 1-3, Hotel Statler, Cleveland, w 


: 
} 
; 
f 
: 
; 
f 
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This letter confirms a telegram sent you on this date (April 8, 1943) relative 

to the urgent need of keeping coal mines operating without interruption: 
SINCE FUEL IS SO ESSENTIAL TO THE WELFARE AND SE- 
CURITY OF THE NATION AT THIS TIME AND SINCE THE 
MORALE OF OUR PEOPLE WOULD BE SERIOUSLY DISTURBED 
BY ANY STOPPAGE IN COAL PRODUCTION, THE WAR SERVICE 

COMMITTEE OF THE AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS, REPRESENTING 3,000 MEN 
TRAINED AS EXPERTS IN PROBLEMS OF COMBUSTION AND 
HEATING AND WHO ARE CONSTANTLY DEALING WITH PROB- 
LEMS RESULTING FROM RATIONING, URGES THAT NO STOP- 
PAGE OF WORK BE PERMITTED TO TAKE PLACE UNDER ANY 
CIRCUMSTANCES AND THAT THE COAL MINES BE KEPT IN 
FULL OPERATION UNTIL NEGOTIATIONS BETWEEN OPERA- 
TORS AND MINERS BE CONCLUDED IN ACCORDANCE WITH 
THE PROVISIONS OF THE GOVERNMENT-LABOR-INDUSTRY 
AGREEMENTS AGAINST STRIKES DURING THE WAR. 

With a coal production requirement of 660,000,000 tons from mines in the 
United States in 1943 to meet normal needs and the unusual demands brought 
about by the war effort, any shut down of facilities at any time during the year, 
meaning a loss of 2,000,000 tons in production for every day mines are closed, 
would make it practically impossible to meet the production goal set as the 
minimum requirements. 

A National Government-Labor-Industry agreement provides that the final 
determination of disputes between employers and employees shall be settled by 
hearings before the National War Labor Board. A temporary agreement be- 
tween coal mine operators and miners has been reached through which mines 
will be operated for thirty days after April Ist during the period of negotiation 
between operators and miners. Since there is a possibility that a permanent 
agreement cannot be reached within thirty days, and since fuel is so essential 
to the welfare and security of our nation at this time, the War Service Com- 
mittee of the American Society of Heating and Ventilating Engineers repre- 
senting 3,000 men trained as experts in problems of combustion and heating and 
who are dealing with many fuel problems brought by rationing, urges that 
every effort be made to keep the coal mines in full operation until negotiations 
between operators and miners be concluded. 

Yours very truly, 
War SERVICE COMMITTEE, AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS 
John Howatt, Chairman 


be low temperature applications of r 
frigeration. 

The meeting will be held under th 
auspices of the Cleveland Section ar 
H. D. Andress is the General Chair. 
man. The program announced by Pro! 
Burgess Jennings, Chairman of th 
Program Committee, provides fw 
three technical sessions, with numer 
ous interesting and timely topics ir. 
volving insulation, corrosion, synthe 
ics, food preservation, and transpor 
tation. 





NDHA ANNUAL MEETING 
IN PITTSBURGH 


Pittsburgh has been selected for t! 
National District Heating Associa 
tion’s 34th Annual Meeting to be he! 
June 9-10 as announced by John F 
Collins, Jr., Chairman. Some of th 
topics to be discussed at the session 
will be of interest to those in th 
heating and ventilating field, such 
hot water consumption of building: 
changes in hot water and steam due 
to the war, automatic temperatur 
control installations, experience w'’ 
damage to insulation by flooding, pre 
venting of corrosion in banked a? 
stand-by boilers, and also meter mai" 
tenance problems encountered due ' 
difficulty of obtaining critical mat 
rials. There will be a total of 28 
teresting papers presented at these 
sessions. The election and inductio 
of officers will take place at the clo: 
ing session. 
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Members on Active Duty* 
U. S. Army 


ADAIR, JAMEs S&., Cpl., 20th T.S.S. 


RACHOFER, HENRY A., JR., Sgt., 87th 
Air Base Squadron. ; 
RapceTT, W. HowarD, Major, Fifth 
Army Service Forces Staff Course, 
Command and General Staff School. 
BarNES, Hucu S., Capt., 99th C. 

A. (aa) 
BERNARD, EpGaR L., Lieut., 23rd Ar- 
mored Engr. Bn. 


BeRZELIUS, CARL E., Major, Bn. 
Comdr. . BM 

Boyp, R. L., JR., Pvt., 74th T.E.F.T. 
Squadron. 


BROWN, HARPER J., Ist Lt., Ordnance 
Dept. ; , 
BRUNDAGE, F. WARD, Ist Lt., 423rd 


C. A. 
BuRNS, FRANK G., Capt., Infantry. 


CAMPBELL, ALFRED Q., JR., Capt., F. 


A. 

CAMPBELL, GEORGE W., Capt., Air 
Corps. 

CARLOCK, MARION F., 
of Engrs. 
CASKEY, LUTHER H., Jr., Ist Lt., Co. 
F, 38th Engrs. 
CHAPIN, HARVEY G., ist Lt., Air 
Corps. 

cuamn R. E., Jr., Pfe., 417th Ord- 
nance Dept. Avn. 

CHEESEMAN, EVANS W., Capt., Per- 
sonnel Officer. 

CLARK, ALBERT C., Capt., F. A. 

CLARK, JAMES R., Pvt., Air Depot 
Supply Sqdn. 

Cumeane, Jossrn D., Sand tA. 
(Engrs), Air Corps. 

Crow, SHERWOOD A., 2nd Lt., Signal 
Corps. 

Cox, VERNON G., Major, C. A., Hq. 
29th A.A.R.T.B. 

CRAWFORD, ARTHUR C., Capt., Q.M.C. 

CROLEY, JACK G., Ist Lt., 76th C. A. 

Cropper, Rosert O., Ist Lt., Q.M.C. 


DaBBs, JOHN T., Ist Lt., C. A. 

DANIELSON, WILMoT A., Brig.-Gen., 
Q.M.C. 

DEAN, Davip, Pvt., 30th E.R.T.C., 1st 
Platoon. 

DIAMOND, Davip D., Staff Segt., 801st 
S. T. Bn., Co. B. 

DicKSON, ROBERT W., JR., Lt., 40th 
Bombardment Group. 

Drum, Leo J., JR., 2nd Lt., (Hq. Spe- 
cial Troops—2686). 

a W. S., Pvt., 2nd Q.M.T.R., Co. 


Capt., Corps 


ESCHENBACH, SAM P., ist Lt., 62nd 
C. A. (aa). 


FarRLey, W. S., Capt., 104th Q.M. 
Regt. 
FELDSTEIN, HAROLD, Capt., Ordnance 
Dept. 


FERDERBER, MuRRAY, Capt., M.C. 

FITZGERALD, WILLIAM E., Ist Lt., 99th 
Inf. Div. 

FLARSHEIM, C. A., 2nd Lt., E.R.C., 
_Air Corps. 

FORDERBRUGGEN, KEVIN J., Major, 65th 
C.A, (aa). 

Foster, JOHN G., Lt., Air Corps. 

FRANKLIN, S. H., JR., Major, Ord- 
nance Dept. 

FREEMAN, ALFRED W., 2nd Lt., Air 
Corps. 

FRIEDMAN, D. Harry, Capt., Post 
Engr. 


GauLt, Georce W., Capt., Corps of 
Engrs. 


“Compiled as of April 15, 1943. 


GONZALEZ, RAFAEL A., Capt., Ord- 
nance Dept. 

7RABMAN, HENRY B., Lt., 36th Engrs., 
(c). 

GREEN, EVERETT W., Pvt., 87th Bn. 

HAMILTON, J. B., Ist Lt., Corps of 
Engrs. 

HAWES, HARoLp D., Instructor, A.A. 
School. 
HENDRICKSON, W. B., Staff Sgt., Air 
Corps Tech. School. 
HERBERT, JAMES §&., Ist 
385th Engrg. Bn. 

HERBERT, RICHARD J., Lt., Air Corps. 

HILL, EDWARD, JR., Capt., F.A. 

HOLMES, RICHARD E., Ist Lt., Ord- 
nance Dept. 

Hoover, W. L., 2nd Lt., 
Engrs. 

HuBBucH, N. J., Student, Communi- 
cations Div., Air Corps. 

HUNT, MACDONALD, Capt. 

Hust, Cart E., Capt., Urdnance Dept. 

HUTCHINSON, B. Lee, Jr., 2nd Lt., Air 
Corps (Engrg. Officer.). 

IBISON, JAMES L., Capt., Post Engr. 

INMAN, C. M., Ist Lt., Air Corps. 

JONES, JAMES T., 2nd Lt., Engr. Re- 
serve Corps. 

KELLY, OLIN A., Aviation Cadet, Air 
Corps. 

KILLOREN, DONALD E., Hq. Co., 15th 
Infantry. 

KLUCKHURN, F. H., A/C—AAFTS. 

KOENIG, ANDREW C., Pvt. 

KUMMER, CALVIN J., lst Lt., 72nd F.A. 

KURTZ, ROBERT W., Capt., Ordnance 
Dept., Executive Officer. 


i. Ce. A, 


Corps of 


LENONE, J. M., Lt.-Col., Corps of 
Engrs. 
LiGHT, JOHN C., Capt., Ordnance 
Dept. 


Lioyp, EDMUND H., Ist Lt., Office, 
Chief of Engrs. 

Lyon, DouGLas M., Pvt., Co. B, 11th 
Training Bn. 

MACEACHIN, GRAHAM C., 
Corps of Engrs. 

MACGREGOR, CrecIL M., Capt., F.A. 

MALIN, BENJAMIN S., Capt., Ordnance 
Dept. 

MARINO, FRANK A., Tech. Sgt. 

MARSTON, ANSON D., Lt.-Col., C.E. 

McCAIN, H. KING, Lt., Quartermas- 
ter School. 

McDERMOTT, 
Engrs. 

McGown, F. H., Jr., Pfe., 7th T.S.S. 

McKay, ALBERT W., Capt., Ordnance 
Dept. 

MORAWECK, ALVIN H., Jr., Lt., CRTC. 

MorTon, Haroup §S., Lt.-Col., Ord- 
nance. 

Moore, H. W., ist Lt., Cincinnati 
Ordnance Dist. 

MUIRHEID, JOHN G., Pvt., Co. 
Bn. 

NEAL, 
Dept. 

NORRINGTON, WALTER L., Ist Lt., Ord- 
nance Dept. 
OTTts, JOHN G., Ist Lt., 
Dept. 
PARKER, R. 
Det. 
PEISER, MAURICE B., Aviation Cadet. 
PELLMOUNTER, THOMAS V., 2nd Lt., 
55th Ordnance Co. 

PLOSKEY, E. J., Corporal, 40th Ord- 
nance Co. 

PLEUTHNER, R. L., Air Corps Flying 

Cadet. 

PRAWL, FRANK E., Capt., Ordnance 

Dept. 

PREBENSEN, H. J., Major, Ordnance. 


Major, 


JoHN P., Corps of 


D. 4th 


JAMES P., Capt., Ordnance 


Ordnance 


A., Ist Lt., 749th M.P. 
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Price, CHARLES F., Cadet, Co. F., 3rd 
Q.M. School Regt. 


Reir, ALLAN F., Colonel, 74th In- 
fantry. 

RHINE, GEORGE R., Major, Ordnance 
Dept. 


RicHaArRDs, Guy H., Lt. 

Rreseck, W. L., 2nd Lt., Corps of 
Engrs., U. S. Army Reserve. 

Roserts, H. P., Pvt., Btry. C, 419 (A) 


RODEFFER, E. W., Pvt. 

Rossiter, I. J., Lt., F.A. 

ROTHMAN, S. N., Capt., Sn., Occupa- 
tional Hygiene Div. 

RUEMMELE, ALBERT M., Ist Lt., Ord- 
nance Section PRGD. 

SANDFORT, JOHN J., Capt., 303 F.A. 
Bn. 

SATTERLEE, Harry A., 2nd Lt., Ord- 
nance Dept. 

SAUERWEIN, G. K., Major, Ordnance 
Dept. 

SCHLICK, PAUL F., Colonel, 216th C.A. 

SEMEL, EDWARD, Pvt., 401st Training 
Group, Flight H. 

SHARP, JOHN R., 
Engrs. 

SHEARER, Wo. A., JR., 2nd Lt., Corps 
of Engrs. 

SLOANE, Davin J., 56th General Hos- 
pital. 

SNYDER, EDWIN F., 2nd Lt., Corps of 
Engrs. 
SoBEL, FRANK, Pvt., Co. A., 101 M.P. 
Bn. 
SPENCE, 
Dept. 
STEVENS, E. K., Capt., Liaison Officer. 
STEVENS, KENNETH M., Ist Lt., 958th 
C.A. 

Sutcu, H. C., 1st Lt., Umatilla Ord- 
nance Depot. 

STERNER, DoucG.as S., 
Q.M.C, 

STROTHER, WM. E., Ist Lt., Corps of 
Engrs. 

THOMAS, RALPH C., Capt. 

TRAYNOR, H. S., Lt., Corps of Engrs. 

VANNOUHUYsS, HERBERT C., Ist Lt., 
Signal Corps. 

VINSON, NEAL L., Ist Lt., Corps of 
Engrs. 

WATSON, GERALD M., Pvt., 94th Div. 
Arty. 

WEATHERBY, E. P., Jr., Capt., Avn.— 
8th Fighter Command. 

WeEavER, J.v.0., Lt.-Col., A.C. 

WERNER, PHILIP, Reserve 
Signal Corps. 

WILLs, Frep W., A/C, 5th Airforce 
Flying Training Det. 

WILSON, WestTRAY E., Lt.-Col., Q.M.C. 

WoLIN, MILTON, Air Corps. 

ZEIGLER, DONALD, A/C, B.T.C. No. 1. 

ZINK, Davip D., Major, G.S.C., Ist 
Arm’d Corp. 


U. S. Navy 


AKERS, GEORGE W., Lt.-Comdr., U.S.S. 
Markab. 

ANDREWS, WM. G., Warrant Officer, 
Mach. A.V. (s), U.S.N.R. 

As, R. S., Ensign, U.S.N.R. 

BABER, JOHN E., Lt., U.S.S. Bain- 
bridge. 

BAKER, ROLAND H., Comdr., U.S.N.R. 

BouILLON, LINCOLN, Lt. (CEC), U.S. 


Major, Corps of 


Ropert A., Lt., Ordnance 


Capt., 282nd 


Officer, 


BRAUN, CHARLES R., Jr., Midshipman, 
U.S.N.R 


BRISSENDEN, CARROLL W., Lt. (jg), 
U.S.N.R. 
CARTER, J. H., Lt. 
Cary, Epwarp B., Comdr. (CEC), 
U.S.N.R. 
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CHAPMAN, WILLIAM A., JR., Lt., U.S. 
N.R. 

Cone Lewis A., Lt., E-V (s), U.S. 
N.R. 

COOPERMAN, E., S/2c A.B.H.T.U.— 
N.A.S. 


Cover, R. R., Warrant Officer, E-V 
R 


DAVIDSON, JOHN C., Lt. (jg), U.S. 


Eccers, W. K., Ensign. 
a - a EUGENE k., JR., Lt., U.S. 
a % 
EVANS, RICHARD W., Lt.-Comdr. 
EVERETTS, JOHN, JR., Lt. O-V (P), 
U.S.N.R. 


FLORETH, JOHN J., Lt. (jg), U.S.N.R. 
~~. HOMER B., JR., Kinsign, U.S. 


GREGG, STEPHEN L., Lt., U.S.N.R. 
HERO, GEORGE A., JR., Lt.-Comdr., 
S.N.R 


HERRE, HAROLD A., Ensign, E.V.S., 
U.S.N.R. 

HERTZLER, JOHN R., Lt., U.S.N.R. 

HOLLAND, W. T., Lt. (jg), U.S.N.R. 

— F. C., Lt.-VComdr., U.S. 


JOHNSON, LESLIE O., U.S.N.R. 
Jorpy, J. J., Lt. 


on CHARLES R., Jr., Lt. (jg), U.S. 


KeyEs, M. W., Lt. (jg), U.S.N.R. 

KILLIAN, W. J., Lt. (jg), U.S.N.R. 

—7 RoBerT P., Lt.-Comdr., U.S. 
.R. 


Lapp, Davip, Lt.-Comdr., U.S.N.R. 

— Leo L., Lt. (CEC), U.S. 
N.R. 

LANGE, FRED F., Lt., U.S.N.R. 

LEVINE, LAWRENCE J., Ensign, U.S. 
N.R. 

LEvITT, LeRoy L., Lt. (jg), U.S.N.R. 

LIEBLICH, MURRAY, Ensign, U.S.N.R. 

— ROBERT A., Lt.-Comdr., U.S. 

.R. 


MABLEY, Louis C., Lt.-Comdr., U.S. 
N.R. 

MATHEKA, CHARLES R., U.S.S. Tatt- 
nall. 

MATTHIES, LEO A., Ensign, U.S.N.R. 

May, MAXWELL F., Lt., U.S.N.R. 

= Harry L., Ensign, U.S. 

MILLARD, JuNius W., Lt., Organized 
Reserve. 

MITCHELL, A. J., Lt. (jg), U.S.N.R. 

— Louis S., Jr., Lt. (jg), U.S. 


PAETZ, G. A., Ensign, U.S.N.R. 

ee JOHN S., Lt.-Comdr., U.S. 
-R. 

PELLER, LEONARD, Lt. (jg), U.S.N.R. 

Powers, EpGar D., Lt. (jg), U.S.N.R. 


QueER, E. R., Lt. (jg), U.S.N.R. 


RILEY, JOHN N., Lt. (jg) E-V (s), 
U.S.N.R. 

RODEE, E. J., Lt., U.S.N.R. 

ROGERS, CHARLES S., Lt. (jg), U.S. 
N.R. 

SCHECHTER, JACK E., Lt. (jg), Naval 
Training School. 

SHAPIRO, CHARLES A., Ensign D-V 
(s), U.S.N.R. 

— Ropert L., Lt. (jg), U.S. 


STACEY, ALFRED E., JR., Capt., U.S. 
aN. . 

STEEL, R. JusTIN, Lt., U.S.N.R. 
STERNE, C. M., Lt.-Comdr., U.S.N.R. 


TIMMIs, W. W., Lt.-Comdr., U.S.N.R. 
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The growth of our Society will 
be proportionate to the efforts of 
every member. Prospects are plen- 
tiful and many will be glad to join 
when they are invited. Our goal 
has been set at 300 new members 
for 1943. Through individual ef- 
forts and through our chapter 
committees this should be accom- 
plished. 

Our President has set a personal 
quota of 25 new members this year. 
This is inspiring to the, member- 





A Member a Day Is the 1943 Goal 


ship committee as well as is th | 
pledge of a Life Member who ha | 
been sending in several applica 
tions each year. 

The influence of our Society i aU 
proportionate to the activities o 
its membership. The ASHVE ha 
demonstrated that it can be of rea 
public service in war time and nov 
is the time to extend its influenc 


E. K. CAMPBELL, Chairman, } 
Membership Committe: : 





TURNER, JOHN P., JR., Lt. (jg), U.S. 
N.R. 


URDAHL, T. H., Comdr., E-V (s) 
VAN ALSBURG, JEROLD, Lt., U.S.N.R. 


WESTPHAL, N. E., Ensign, U.S.N.R. 
WORKMAN, ALBERT E., Lt. (jg), U.S. 


YOUNGER, JOHN R., U. S. Naval 
Training School. 


ZurRow, WILLIAM A., Ensign. 


Foreign Members 


ARMOUR, EDSON G., Royal Canadian 
Air Force. 


BALLANTYNE, GEORGE L., Instructor, 
Royal Canadian Air Force. 

BARRETT, CAMPBELL M., Canadian Ac- 
tive Service Forces. 

BISHOP, JOSEPH W., Lt.-Col., Cana- 
dian Active Service Forces. 

BODMER, EMMANUEL, Lt., Air Force. 

BOWERMAN, E. L., Flying Officer, 
Royal Canadian Air Force. 

Butt, RoperRick E. W. 

DANIEL, WILLIAM E., 2nd Lt., Royal 
Artillery. 

DOWLER, EDWARD A., Ist Lt., Cana- 
dian Army, Royal Canadian Engrs. 


Fox, JOHN H., Major, Ordnance Co. 


JOHNS, CHARLES F., Flight Lt., Royal 
Canadian Air Force. 

KITCHEN, WILLIAM H. J., Lt. (sb), 
Royal Canadian Naval Volunteer 
Reserves. 


LABONNE, HENRI, Lt., “Les Fusiliers 
de Sherbrooke.” 

MACLACHLAN, Vicvor D., Flight Lt., 
Royal Air Force Volunteer Re- 
serves. 

NorRFOLK, LESLIE W., Lt.-Col., Royal 
Engrs. 


PENNOCK, WILLIAM B., Lt.-Col., Roya 
Canadian Engrs. 

POUGHER, BERNARD R. E., Sgt., 11 
(el) A.T. Coy R.E. 

PRICE, ERNEST H., Lt., Royal Cana 
dian Engrs. 

PRYKE, JOHN K. M., Capt., Roya 
Army Ordnance Corps. 

RICHARDSON, ROBERT D., Bombardie: 
Royal Regiment Artillery. 

ROBINSON, JACK A. 

SMITH, GERALD E., Royal Canadia: 
Engrs. 

WILKINSON, ARTHUR, Flight Lt 
Royal Canadian Air Force. 

Woop, ALFRED W., Royal Canadia: 
Air Force, 


PRESIDENT BLANKIN VISITS 
CHAPTERS 


In May Pres. M. F. Blankin ha: 
speaking engagements scheduled fo 
cities in the middle west, Pacific Coast 
and Canada. His itinerary is: May | 
—Illinois Chapter, Chicago; May 12 
Joint Meeting of Nebraska Chapte: 
and Omaha Engineers Club, Omaha 
May 17—Southern California Cha; 
ter, Los Angeles; May 19—Golder 
Gate, San Francisco; May 20—Orego 
Chapter, Portland; May 24 — Pacifi 
Northwest Chapter, Seattle; and Me 
28—Manitoba Chapter, Winnipeg. ] 

During April President Blankin:s F7 
activities included addresses at meet 
ings of Atlanta Chapter, Delta Cha) : 
ter at New Orleans, South Texas 
Chapter at Houston, Bexar County 5 
ciety of Professional Engineers ' 
San Antonio, North Texas Chapter a! 
Dallas, Oklahoma City Chapter, Kan 
sas City Chapter, and Iowa Chapte! 
at Des Moines. 
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Engineers who are qualified and 
who are in a position to render en- 
gineering service to owners or op- 
erators of fuel burning plants in 
the conversion program should be 
listed and made available in their 
community. This work should be 
done by the Local Chapters of 
ASHVE which can canvass the 
qualified engineers in their com- 





Chapters Can Cooperate in Conversion Campaign 


munity, whether they belong to the 
Society or not, compile such a list 
and give publicity to it, making it 
available through local fuel distrib- 
utors, OPA Regional Offices and 
through press releases. The War 
Service Committee considers that 
such action by Local Chapters now 
would be in the public interest. 
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MEETING 
DATE 


HAPTER 


Cincinnati | April 13 
| 





March 9 


| 


chal 


$ 


5 Golden April 7 

» Gate 

; 
March 3 


® Illinois 


April 12 


| 
| | 
| 
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Massa- 
chusetts 


March 16 


j 


» Michigan March & 


tn ashi A te Whe IONS tows 











‘ 
2 
; 
: February 15 | 
: 
: April 12 
; } 
; Minnesota | March 1 
1 February 1 
3 
te 
t ' 
: January 4 








SUBJECT SPEAKERS 
l 
High Lights Upon! T. A. Walters 
Fan Selection 
from the Acous- 
tic Viewpoint. | 


Hot and Low Tem-/ R. H. Heilman,| General 


perature Insula-| Sr., Industrial 

tion. Fellow, Mellon 
Institute, Pitts- 
burgh, Pa. 


Ventilating, Heat-| Lt. (s.g¢.) John 
ing and Air Con-| Everetts, U.S.N. | 
ditioning as Ap- 
plied to War- 
ships. 


Some Engineering} W. B. Van Arsdel, 
Problems of the Chief, Engrg. 
New Vegetable and Develop- 
Dehydration In- ment Div., West- | 
dustry. ern Regional) 

Research Labor- | 

atory, U.S. 





Dept. of Agri- 
culture, Albany, 
Calif. 


The Drying of} 
Foods. 


The Spray Method| Samuel Van Deest, 
(liquid drying). Douthitt Corp. 


The Tunnel Meth- 
od (vegetable 
drying). 


D. A. Forberg, Air 
Comfort Corp. 





Phases of Hot Wa-|M. F. Blankin,! 
ter Heating. | Philadelphia, 
| Pa, Pres. of 
ASHVE. 
| P. M. Jensen, Dow 
Chemical Co. 


Saran Plastics 


Synthetics— G. C. Gress, Mon-|} 
Plastics— | santo Chemical 
Frontiers Co. 


J. W. Bishop, Ford 
Motor Co. 


Experiences Gath-| 
ering Electrical 
Equipment for 
Edison Institute 


Museum. 
| 


| 
|The Manpower} Dr. B. M. Woods,| Movies 


University of 
California, 
Berkeley, Calif. 


Problem in En- 
gineering. 


Construction of | H. B. Pehrson. 
the Alaskan! 
Highway. 


' 


30 and 50 Cali-| 
bre Small Arms) 
Ammunition. 


Chief, Ordnance | 
Inspector, Twin 
Cities Ordnance 
| Plant. 


OTHER FEATURES 


| Members signed get-well 


ecards for L. F. Hude- 
pohl and T. D. Boyd. 


discussion of 
Chapter’s affairs. 


Nomination of 


officers 
for next year. 


Report on Cincinnati 
Meeting by Dr. B. M. 
Woods. 


Paper prepared by Miss 
Morilla Carveth, Con- | 
sultant on Food De- 
hydration, “History 
and Present Scope of 
Food Dehydration” 
was read. 


Treasurer reported pur- 
chase of two addition- 
al Series F War Bonds 


Movies—Plastics. 
This was joint meet- 
ing with ASRE. 


Music by Texas Ranch 
Boys, Ford Motor Co. | 
Movies—A. E. Knibb. 





Michigan An- 
gler—Michigan Trout 
Fishing. 


Colored Moving Pictures 
Shown. 


| Method of Testing! J. R. Roberts,! Sound Movie Film illus- 


trating many of tests. 


William McNamara and 
M. H. Bjerken report- 
ed on Society’s An-| 
nual Meeting in Cin-| 
cinnati. 


| 


Future Highway); W. F. Rosenwald.| Discussion of Annual 


Transportation. 


Meeting of Society. | 
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SUMMARY OF LOCAL CHAPTER MEETINGS 


ATTENDANCE 


110 


99 
92 


81 


32 


33 


ATTENDANCE 


RaTIOo* 


0.54 


0.50 


0.805 


0.85 


0.44 


0.46 


0.27 
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x 









































































| 
| MEETING | ATTEN! 
CHAPTER | DATE SUBJECT SPEAKERS OTHER FEATURES ATTENDANCE RAT! i 
| 
Montreal | March 15 | Refrigeration. | R.C. Para Chief | Slides. 29 0.4 
Steam Engr., ’ 
| Canadian Cop-| yy 
| per Refiners, j 
Ltd., Montreal. : 
New York | March 15 Engineering War| M. C. Giannini,! Introduction of Carl H. 42 0.2 
Training. Professor of Flink, new Technical é 
The program fea-| Htg. and Air Secretary of ASHVE, ‘ 
tured the type Cond., Dir. of by A. V. Hutchinson. 
and volume of War Training, 
engineering N.Y. University. | 3 
| training in re-| A. B. Newman, y 
fresher courses| Dean of City 
for existing en- College of New 
gineers as well York, and Re- 
as Specialized| gional Training 4 
training fornon-| Advisor, War 
engineers by na-| Manpower Com. 
tional educa-|H. H. Armsby,, 
tional institu-} Field Coordinat- 
tions. or, Secretary of 
The various draft Nat’l. and Re- 
deferment  pro- gional Advisors 
cedures by em- Committee of 
| ployers for en- Engrg., Science 
gineering em-| and Mgmt. War 
ployees was ex-| Training—U. S. 
plained in detail} Office of Educa- | 
as well as the! tion. 
| probable alloca-| Maj. J. L. Wett- W 
tion of older en-| laufer, U. S. A., 
gineers to de-| N. Y. State Re- 
| fense industries. | gional Field Of- 
A picture of the! ficer of National 
| engineering fields | Selective Service 
now critically; System. 
| short of person-| Samuel Moore, 
nel was present- Professional " 
| ed with methods| Div., U. S. Em- } 
of retraining for ployment Serv- A 
| new industries. ice, New York : 
City. 
Northern April 12 Prefabricated| R. T. Cutting. Election of Nominating 44 0.66 
Ohio Housing Proj- Committee. 
ects. | 
North March 15 America Can Give|/ A. L. Henderson,| Regular Discussion. 43 0.6: : 
Texas It (sound movie) General Motors J. 
Heating and Corp. : 
ventilating in ; 
car and plane of B de 
the future. 5 ca 
A 5 M 
Ontario April 5 Ladies’ Night. | 74 0.74 » th 
Let’s Talk About| Miss Margaret Do 
the Men. Brown. - 
a ; 
Phil . March 11 Training of War|J. W. Converse,| Motion Pictures on: 50 0.48 : " 
= Production Per-| Dir., Training Milling Machine Op-| s Ye 
sonnel. Personnel of _eration. 3 
Baldwin Locomo- Use of Vernier. Ir 
tive Works. , Making Tanks. Ce 
Battle of Song of the | he 
U. S. Marines. 
pr 
St. Louis | April 6 | Chemicals in the| W. K. Menke, De- 22 0.39 . 
| Future. velopment Dept., “ 
Monsanto Chem- Pi 
'6a7 Ge... Ss.! . su 
| Louis, Mo. Wi 
ve 
Southern March 10 | Industrial Future|J. F. Bone, Mgr., 42 0.3 by 
Cali- | of Los Angeles.| Industrial Dept., we 
fornia Los Angeles 
Chamber of fo 
Commerce. " 
an 
Washing- | March 10 | Accomplishments M. F. Blankin,| Dinner. 35 0.3 aff 
ton, D.C. | of ASHVE in; Philadelphia, Ch 
| Wartime. | Pa., President, | tic 
ASHVE. | th 
! th 
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MEETING 














ATTENDANCE 


CHAPTER DATE SUBJECT SPEAKERS OTHER FEATURES ATTENDANCE RaTIo* 
' 
> Western March 22 The Flow of Air |S. H. Downs, Kala-| Held in connection with | 60 1.11 
Michigan | and Gas in Va-| mazoo, Mich., Ist annual short course in 
rious Systems. Vice-Pres. of warm air heating at 
ASHVE. | Michigan State Col- 
lege. 
Guests represented Can- 
| ada, Illinois, Michigan, 
Ohio and Washington, 
D. C., Chapters. 
Western March 22 Our Society’s Ac-|M. F. Blankin,| Joseph Davis presented 56 1.02 
New York tivities in War-| Philadelphia, slate of officers to be 
time. | Pa., President of! voted on at next meet- 
ASHVE. ing. 
W. R. Heath and Mr. 
Davis were appointed 
to audit the 1942-43 
record of Treasurer 
and his report. 
February 8 | Industry in War |C. E. Harrington, L. P. Saunders gave 23 0.42 
and Peace. ' Chief Engr., resume of the Annual 
Amphibian Car Meeting in Cincinnati, 
Corp. and announced that 
| he was appointed 
chairman of Stand- 
ards Committee. 
+ Wisconsin March 15 Status of the En- Mr. Harris, Secre- 53 0.7 
; gineer in Russia tary of Council 
(informal coffee’ of American So- 
talk). viet Friendship. 
Food Dehydration, J. W. Chamberlin. 
Methods and 
Equipment. 
*The attendance ratios shown represe! t i ter membershiy These will be use 
a partial indication est shown by bjects programmed by other loca 
hapters, and may be helpfu n deciding il cts ‘ t 


ated tka, se deli 
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re 


J. J. HERLIHY SUCCUMBS AT 85 


Word has just been received of the 
death of Jeremiah J. Herlihy of Chi- 
cago, a Life Member of the Society. 
Mr. Herlihy was in his 85th year at 
the time of his death, and before his 
retirement, for many years conducted 
a successful contracting business in 
Chicago, specializing in heating and 
ventilating. 

He was born July 15, 1858 at Cork, 
Ireland, and attended the Agricultural 
College in Dublin. He entered the 
heating business in Chicago as an ap- 
prentice with the John Davis Co. He 
received his shop training with this 
company and George E. Dixon and Co. 
For a while he served as foreman and 
superintendent of the latter firm, and 
was responsible for the heating and 
ventilating equipment in many large 
buildings in Chicago and other mid- 
western cities. 

In 1929 Mr. Herlihy became eligible 
for Life Membership in the Society 
and for many years was active in the 
affa rs of the Illinois Chapter and the 
Chicago Master Steamfitters Associa- 
tion. The Officers and Council regret 
the loss of a loyal member and send 
their deepest sympathy to his family. 


J. T. MACHEN DIES SUDDENLY 


The many friends of James T 
Machen, Assistant Vice-President and 
Manager of Agencies, for the Ric-wiL 
Co., Cleveland, Ohio, will learn with 
sorrow of his sudden passing March 
31, 1943, at the age of 34. 

Mr. Machen’s untimely passing oc- 
curred in Cleveland while attending a 
business conference of his company. 
He was born at Laurens, S. C., April 
15, 1908, and he was a graduate of the 
local schools. He then attended Cita- 
del College in South Carolina, and 
graduated from the University of 
Florida in 1929 with a B.S. degree. 

He became associated with the Ric 
wiL Co., immediately upon gradua- 
tion from College, and served in the 
company’s offices at Atlanta, St. Louis, 
Chicago and Cleveland. 

Mr. Machen took an active interest 
in the Society’s activities and was also 
an active member of the National Dis- 
trict Heating Association. He was a 
32nd degree Mason, and was active in 
other fraternal organizations, includ- 
ing the Garden City Blue Lodge, a 
Shriner at the Medinah Temple, and a 
member of the Baptist Church, all of 
Chicago. 
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Brief services were conducted at the 
DeVand Funeral Home in Cleveland 
on the 2nd of April and services were 
conducted at his home at Laurens, 
S. C., on the 4th of April, and inter- 
ment took place in that city. 

Mr. Machen is survived by his 
mother, Mrs. Pearl D. Machen, and 
two sisters, to whom the Officers and 
Council have expressed sincerest sym- 
pathy. 


DEATH OF B. H. JESSUP 


Word has been received of the pass- 
ing of Benjamin H. Jessup, on Feb- 
ruary 24, 1943. Mr. Jessup was born 
at Stamford, Conn., September 30, 
1888, and at the time of his death was 
President of Richards and Jessup Co., 
Inc., Stamford, a position he had held 
since 1922. 

Mr. Jessup spent all of his active 
business career in Stamford, and his 
firm was responsible for the installa- 
tion of heating, ventilating and other 
mechanical equipment in many build- 
ings in New England. 

Mr. Jessup joined the Society in 
1937 and was active in the organiza- 
tion of the Connecticut Chapter of 
the Society. 
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The Constitution of the Society, as now amended, requires the following mode of procedure in voting on appli: an 


for membership in the Society. All applications for membership are to be sent to the Secretary and the names of «); 


cants and their references shall be printed in the next issue of the Journal of the Society or sent to the members in othe; 


approved manner as ordered by the Council. When replies are received from references, the Candidate’s applic:: 
shall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 


When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application an; 
assigned his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter bal]: 
During the past month 31 applications for membership have been received and the names of these men and their sponsor: 


are published in the following list. 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turp 
the Council, urge the members to assume their share of responsibility of receiving these candidates into membx 


by advising the Secretary promptly of any whose eligibility for membership is in any way questioned. 
All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, whi 


it is the duty of every member to promote. 


Unless objection is made by some member by May 15, 1943, these candidates will be balloted upon by the Counce 


Those elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES 


ALEXANDER, KEITH O., Sales Engr., Neil H. Peterson Co., San 


Francisco, Calif. 

BALLAGH, A. Bruce, Sales Engr., B. F. Sturtevant Co. of 
Canada, Ltd., Toronto, Ont., Canada. 

BaARLow, F. JOHN, Htg. & Vtg. Engr., A. O. Smith Corp., Mil- 
waukee, Wis. 

BECKER, GEORGE E., Service Mgr., Frigid Refrigerator Service 
Corp., St. Louis, Mo. 

eat WILLIAM ALTON, Owner, Catlett Engineers, Dallas, 

exas. 
CAUHORN, A. V., Owner, A. V. Cauhorn Co., Detroit, Mich. 


Evans, W. H., Gen. Mgr., Minneapolis-Honeywell Regulator Co., 
Ltd., Toronto, Ont., Canada. 
FLINN, JAMES D., Engr., J. J. Nolan & Co., Memphis, Tenn. 


GUILLORY, JOHN M., Mgr., Ind. & Com, Engrg. Div., New Orleans 
Publie Service, Inc., New Orleans, La. 

HOULIHAN, EDMUND T., Asst. Sales Mgr., Taco Heaters, Inc., 
New York, N. Y. 

KIRSCHHOFER, FerpD J., Owner, Federal Home Heating Co., Buf- 
falo, N. Y. 

KucerA, HENRY T., Vice-Pres., Marsh Tritrol Co., Chicago, III. 


LITTLE, RAYMOND, Com. Mgr. & Utilization Engr., Equitable Gas 
Co., Pittsburgh, Pa. 

eT. CaRL F., Br. Mgr., Kewanee Boiler Corp., Columbus, 

io. 

LUTTRELL, LEE W., Chief Engrg. Draftsman, U. S. Coast Guard 
Headquarters, Civil Engrg. Div., Washington, D. C. 

MACKEY, C. OsBorRN, Prof. Heat-Power Engrg., Cornell Univer- 
sity, Ithaca, N. Y 

— ERWIN W., Partner, Mid West Heat Service, Chicago, 


McConacuig, L. L., Owner, L. L. McConachie Co., Detroit, 
Mich. (Advancement) 

McDermott, PAuL F., Section Chief, Research Lab., Johns- 
Manville Corp., Manville, N. J. 

NOTTAGE, HERBERT B., Asst. Project Engr., Pratt & Whitney Air- 
craft, East Hartford, Conn. 

PASTEUR, HuGH W., Export Mgr., J. E. Hall, Ltd., Kent, 
England. 

Pecc, EDWARD H. R., Mech. Engr., Westinghouse Elec. & Mfg. 
Co., Cleveland, Ohio. 

ra i Morton, Engr., Daniel-Morris Co., Inc., New York, 


PoRTER, CARL W., Assoc. Engr., Navy Dept., Bureau of Ships, 
Washington, D. C. (Reinstatement) 
RICHMOND, K. C., Editor, Coal-Heat, Chicago, IIl. 


Scott, Wirt S., Air Cond. Engr., Philadelphia Electric Co., 
Philadelphia, Pa. 


SIMMONDS, VERNE, Mech. Engr., U. S. Engrg. Office, Omaha, B. G. Peterson W. R. White 
Nebr. W. A. Goll E. F. Adams 
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syiTH, LAWRENCE J., Dir. of Research, Bell & Gossett Co., Mor- S. R. Lewis C. E. Pullum 
ton Grove, Ill. C. W. DeLand R. E. Moore 
Write, JOHN HAZEN, Pres. & Treas., Taco Heaters, Inc., New M. F. Blankin J. R. Murphy 
York, N. Y. R. L. Blanding H. A. Essley 
WrtiAM, Freperic C., Sales Engr., American Blower Corp., F. A. Leser C. W. Kimball 
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Waicnt, L. T., Jr., Asst. Prof. Heat-Power Engrg., Cornell Uni- W. M. Sawdon ‘F. O. Ellenwood 
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In the past issues of the Journal of the Society the names of the following men were listed as Candidates for Mem- 


bership. 


The membership grade of each Candidate has been assigned by the Committee on Admission and Advancement 


and balloted upon by the Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 


8. of the By-Laws, the following list of candidates elected: 
MEMBERS 


AppoTtT, FURMAN S., Engr., Frank A. McBride Co., Pater- 
son, N. J. 

Bape, RuDOLPH E., Dist. Mgr., B. F. Sturtevant Co., Kansas 
City, Mo. 

BLOOMSTER, EDGAR L., 
Calif. 

EppLe, ARNET B., Instructor, Michigan College of Mining 
& Technology, Houghton, Mich. (Reinstatement and 
Advancement) 

Garrison, C. HILL, Mfrs. Repr., C. H. Garrison Co., Kansas 
City, Mo. 

Gates, ALBERT S., JR., Assoc. Engr., Bureau of Ships, Navy 
Dept., Washington, D. C. (Advancement) 

Hatt, JOHN AYER, Sales Engr., A. L. Vanderhoof, Inc., 
Cleveland, Ohio. 

HAMBLIN, CLYDE M., Principal Engr., 
Navy Dept., Washington, D. C. 
HANSEN, W. A., Mech. Engr., A. A. Coddington, San Fran- 

cisco, Calif. 

HEINDEL, RICHARD A.., 
Washington, D. C. 

HILL, VAUGHN H., Mech. Engr., Board of Water & Electric 
Light Comm., Lansing, Mich. (Advancement) 

HOLMAN, EARL LEIGH, Sr. Engr., Chief of Bldg. & Utilities 
Subdiv., Engrg. Div., District Engrs. Office, U. S. Army, 
Honolulu, T. H. 

How, Ceci Percy, Dir. & Gen. Mgr., Brightside Foundry 
& Engrg. Co., Ltd., Birmingham, England. 

How, RALPH FReEprRIcK, Htg. Engr., U. S. Engineering Co., 
Kansas City, Mo. 

IzaTT, GEorGcE S., Supt. of Bldgs., Board of Education, Ham- 
ilton, Ont., Canada. 

KEELING, FRED V., Assoc. Mech. Engr., U. S. Navy Yard, 
Public Works Dept., Philadelphia, Pa. (Advancement) 

KING, T. Epwarp, Vice-Pres., Lord & Burnham Co., Irving- 
ton, N. Y. 

MacDermot, S. G., Mgr., Construction Dept., Canadian 
Johns-Manville Co., Ltd., Montreal, P. Q., Canada. 

MARSHALL, JAMES, Asst. Chief Engr., The Bahnson Co., 
Winston-Salem, N. C. (Advancement) 

McCune, L. J., Bldg. Supt. & Engr., Springer Interests, 
Tulsa, Okla. 

OWEN, W. Haroip, Mech. Engr., Harry Cooper Supply Co., 
Springfield, Mo. 

PARKER, HERBERT E., Engr. in Charge Htg., Vtg., Air Cond., 

Bethlehem Steel Co., Quincy, Mass. 

PATTERSON, JAMES L., Works Engr., Canada Cycle & Motor 

: Co., Ltd., Weston, Ont., Canada. 

PECK, ROBERT E., Vice-Pres., Peck, Hannaford & Briggs Co., 
Cincinnati, Ohio. 

RAINEY, WALTON, Combustion Engr., Anthracite Industries 
Lab., Primos, Pa. 

RICHARDSON, FRANK C., JR., Sales Engr., A. L. Vanderhoof, 
Ine., Cleveland, Ohio. 

Russet, W. A., Chief Engr., Skinner Htg. & Vtg. Co., Inc., 

St. Louis, Mo. (Advancement) 

corr, JAMES, Br. Mgr., York Ice Machinery Corp., Cincin- 

nati, Ohio. 


Consulting Engr., San Francisco, 


Bureau of Ships, 


Assoc. Engr., U. S. Navy Dept., 


S 


SINGMASTER, J. WALTER, Pres., Lehigh Valley Supply Co., 
Allentown, Pa. 

SMITH, ERNEST T., Engr., The Detroit Edison Co., Detroit, 
Mich. 

STERNE, CECIL M., Lt.-Comdr., Bureau of Ships, Navy Dept., 
Washington, D. C. (Advancement) 

Stout, A. G., Chief Mech. Engr., for associated contractors, 
Park Ridge, Ill. 

SULLIVAN, WILLIAM HENRY, Pres., 
Greensboro, N. C. 

WALTERS, JOSEPH K., Engr., 
Engr., Wilmington, Del. 

WILLIAMS, WILLIAM A., Engr., General Electric Co., 
Lynn, Mass. 

WILSON, DONALD Puipps, Chief Draftsman, McQuay, Inc., 
Minneapolis, Minn. 


W. H. 


Sullivan Co., Inc., 


Robert Schoenijahn, Cons. 


West 


ASSOCIATES 


BENNIS, RAYMOND R., Chief Engr., Contractors Refrigera- 
tion Corp., Elmhurst, N. Y. 


BENTSON, RopertT J., Engr., General Electric Co., West 
Lynn, Mass. 
CALLAN, JOHN J., JR., Mgr., Htg. Equip. Dept., Claflin- 


Sumner Co., Worcester, Mass. 

CoaD, J. DENNIS, Owner, D. C. Air Conditioning Service 
Co., St. Louis, Mo. 

FITZMORRIS, THOMAS B., Power Supt., General Mills, Kan- 
sas City, Mo. 

HARVEY, ERNEST W., Application Engr., Westinghouse Elec. 
& Mfg. Co., Kansas City, Mo. 

KLEINHOMER, WILLIAM G., Mech. Designer, Wilputte Coke 
Oven Corp., New York, N. Y. 

PALMER, CECIL Norris, Mgr., Stoker Div., Pease Foundry 
Co., Ltd., Toronto, Ont., Canada. 

PENTECOST, RICHARD H., Sales Mer., Airtherm 
St. Louis, Mo. 

PIERPOINT, HARRY Y., Owner, J. A. 
D. C 


Mfg. Co., 
Pierpoint, Washington, 


TASNEY, JOHN S., Mgr. Sales & Service, Parker Bldg. Spe- 
cialties, Inc., San Francisco, Calif. 


JUNIORS 


EPSTEIN, LEON S., 
ington, D. C. 

oe RopertT L., Sales Engr., McQuay, Inc., Minneapolis, 
Minn. 

LANGDON, ToM COLEMAN, Sales Engr., T. C. 
Portland, Ore. 

TEMPLE, HAROLD L., P/O, Royal Air Force, Honeybourne, 
Worcester, England. 

TILLOTSON, J. J., Mgr. Air Cond. Engrg. & Service, Danforth 
Co., Pittsburgh, Pa. 


Asst. Engr., Bureau of Ships, Wash- 


Langdon Co., 


STUDENTS 
DAHL, LAWRENCE JOSEPH, Student, University of Minne- 
sota, Minneapolis, Minn. 


LANGAN, JAMES, Student, Carnegie Institute of Technology, 
Pittsburgh, Pa. 
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OFFICERS 
RE. nn diicd 0d Ga nes 446.0 og tte dees 00 ou M. F. BLANKIN 
Pivat Vice-President 0... cc ccccccccsccccccsscecens Ss. H. Downs 
Second Vice-President... cccccccccsccscsccces C.-E. A. WINSLOW 
EE ere Per ee ere kee | E. K. CAMPBELL 
er ee ee A. V. HUTCHINB®ON 
CoUNCIL 
M. F. BLANKIN, Chairman S. H. Downs, Vice-Chairman 


Three Years: J. F. CoLuins, Jr., James Hout, E. N. MCDONNELL, 
T. H. UrRDAHL, 


Two Years: L. G. Miuuer, A. J. Orrner, A. E. Stacey, Jr., B. M. 
Woops. 
One Year: E. O. Eastwoop, A. P. Kratz, W. A. Russe.z, L. P. 
Saunpers, C. TASKER. 
CoUNCIL COMMITTEES 
N. Mce- 


Executive—E. O. Eastwood, Chairman, A. P. Kratz, E. 
Donnell. 

Finance—J. F. Collins, Jr., Chairman; C.-E. A. Winslow, B. M. 
Woods. 


Membership—E. K. Campbell, Chairman, A. J. Offner, W. A. 
Russell. 
Meetings—S. H. Downs, Chairman, James Holt, C. Tasker 


Standards—L. P. Saunders. Chairman, L. G. Miller, T. H. Urdahl 


Apvisory CoUNCIL 


O. Eastwood, Chairman; Homer Addams, D. S. Boyden, W. H. 
Carrier S. E. Dibble, W. H. Driscoll, W. L. Fleisher, H. P. Gant, 

E. Giesecke, E. Holt Gurney, L. A. Harding, H. M. Hart, C. V. 
AL, E. Vernon Hill, John Howatt, W. T. Jones, D. D. Kimball, 
G. L. Larson, S. R. Lewis, Thornton Lewis, J. F. McIntire, F. B. 
Rowley and A. C. Willard. 


SPECIAL COMMITTEES 


Admission and Advancement: E. P. Heckel, Chairman (one year) ; 
T. T. Tucker (two years); H. Berkley Hedges (three years). 


ASHVE-ASTM-ASRE-NRC Committee on Thermal Conductivity— 


F. C. Houghten, Chairman; C. B. Bradley, H. C. Dickinson, R. 
|e a R. Queer, F. B. Rowley, T. S. Taylor, G. B 
es. 


Ase IES Joint Committee on Lighting and Air Conditioning— 
M. Sharp, Chairman; W. R. Beach, B. C. Candee, W. G 


Secu, Cc. L. Kribs, Jr., P. M. Rutherford, Jr. 
Chapter Relations—J. F. Collins, Jr., Chairman; 
H. E. Sproull. 
Constitution and By-Laws—L. T. Avery, 
R. A. Miller. 
F. Paul Anderson Award—S. H. Downs, Chairman; 
F. E. Giesecke, L. L. Lewis and F. B. Rowley. 
Guide Publication—P. D. Close, Snares Thomas Chester, John 


L. P. Saunders, 
Chairman ; M. W. Bishop, 


Tom Brown, 





OFFICERS OF LocAL CHAPTERS 


ATLANTA: Droaninel, | sget Hoot uarters, Atlanta, Ga. Met, 

First Monday, President, A Hm, 4687 Peachtree Rd. Secre ry 

L. F. LAWRENCE, JR., 304- ior Marietta St. CINCINNATI: Or. 

ganized, 1932. Headquarters Cincinnati, O. Meets, Second ‘| ies. 

day. Honora President, Capt. C. E. Hust. President. L 

Harp, 910 Kreis Lane. Secretary, G ] V. SuTFin, 1005-6 Ame -an 
€ 


Bidg. CONNECTICUT: Organ 1940. Headquarters, \ew 
Haven, Conn. President, C. J. Lyons, Wilson Ave., S. Norv alk 
Secretary, L. A. TEASDALE, 20 Ashmun St. New Haven 


Headquarters, New Orleans, La. 3 ets 
Kerr, 1401 Tchoupitoula: 5 
GOLDEN GATE: Or. 


DELTA: Organized, 1939. 
Second Tuesday. President, G. C. 
Secretary, L. *V. Cressy, 916 Union St. 
anized, 1937. Headquarters, San Francisco, Calif. Meets, “irs 
Vednesday. President, J. F. Koorsrra, 625 Market St. Secre‘ar 
Cc. L. PETERSON, 2 Indian Rock Path, Berkeley. JLLINOIS: Or. 
ganized, 1906. Headquarters, Chicago, Ill. Meets, Second Mona, 
President, E. M. MitTTenporFr, Rm. avs. Merchandise Mart ldg 
Secretary, A. O. May, Room $25, 53 W . Jackson Blivd., Chicaro 


IOWA: Organized, 1940. 
Second Tuesday. President, 
W. W. Stuart, 417-9th St. 
Headquarters, Kansas City, Mo. 
dent, M. M. Rrvarp, 4550 Main St. Secretary, D. M. ALLEN, 31) 
Board of Trade Bldg. MANITOBA: Organized, 1935. Head. 
uarters, Winnipeg, Man. Meets, Third Thursday. Presiden: 
VAN McDONALD, 44 Princess St. Secretary, EINAR ANDERSON, 15! 
Bannerman Ave. MASSACHUSETTS: Organized 1912. Head. 
uarters, Boston, Mass. Meets, Third Tuesday. President, E. & 
ARRIER, 704 Statler Bldg. Secretary, R. T. Kern, 51 Claflin St, 
Leominster. MICHIGAN: Organized, 1916. Headquarters, De 
troit, Mich. Meets, First Monday after 10th of Month. President 
M. B. Sua, 8019 Jos Campau. Secretary, OLD, 1761 Forest 
Ave., W. MINNESOTA: Organized, 1918. Headquarters, Minne. 
apolis, Minn. Meets, First Monday. President, WILLIAM Mc. 
NAMARA, 850 Cromwell Ave., St. Paul. Secretary, A. W. Scuutrz 
240 Seventh Ave., S., Minneapolis. 


oatqnersere, Des Moines, la. Meets 
riGGs, 3901-2nd St. Secret ary 

KANSAS CITY: Or 
Meets, Second onday. Presi. 


anized, 1917 


MONTREAL: Organized, 1936. Headquarters, Montreal, Que 
Meets, Third Monday. President: F. A. HAMLET, 1010 St. Cath- 
erine St., W. Secretary, R. R. Noyes, 630 Dorchester St., W. NE- 
BRASKA: Organized, 1940. Headquarters, Omaha. Meets, Sec- 
ond Tuesday. President, G. E. Merwin, 5012 Parker St. Secretary, 
E. F. Apams, 1227 So. 52nd St. NEW YORK: Organized, 1911! 
Headquarters, New York, N. Y. Meets, Third Monday. President 
H. H. Bonp, 10 E. 40th St. Secretary, W. A. SHERBROOKE, 29-50 
Northern Blvd., Long Island City. NORTH CAROLINA: Organ- 
ized, 1939. Headquarters, Durham, N. C. Meets, Quarterly. Presi- 
dent, E. R. Harpinc, Box 536, Greensboro. Secretary, F. J. Rezo 
263 College Station, Durham. NORTH TEXAS: Organized, 1938 
Headquarters, Dallas, Tex. Meets, Second Monday. President, M. L 
Brown, 3500 Commerce St. Secretary, E. T. GESSELL, Thomas 
Bldg. NORTHERN OHIO: Organized, 1916. Headquarters, Cleve- 
land, O. Meets, Second Monday. President, C. M. H. KaAgrcue, 
3030 Euclid Ave. Secretary, G. B. Prrester, Case School of Ap- 
plied Science. 


Headquarters, Oklahoma City, 
President, E. F. Dawson, Uni- 
Secretary, E . P. ELtrnoson, 
ONTARIO: Organized, 1922 


OKLAHOMA: Organized, 1935. 
Okla. Meets, Second Monday. 
versity of Oklahoma, Norman. 
314 Savings Bldg., Oklahoma City. 


James, S. Konzo, C. 8S. Leopold. dl as ——- my. ONT ea: fF > een 
. ~ : eadquarters, oronto, nt. Meets, First Monday. resident, 
Pupnication: CHB. Hotcnkies, Chetcman, (one year): 3. HS" ren 131 St Germain Ave’ Secretary, HR. Ror ¥ 
“ Bloor St., W. OREGON: Organized, 1939. Headquarters, Port- 
War Service: John Howatt, Chairman; W. H. Driscoll, E. N. Me- land, Ore. Meets, Thursday after First Tuesday. President, J. A 
Donnell, L. E. Seeley, B. M. Woods. FREEMAN, 1623 S. E. 11th Ave. Secretary, G. H. Riser, 801 
S. W. Stark St. PACIFIC NORTHWEST: Organized, 1928 
Headquarters, Seattle, Wash. Meets, Second Tuesday. irene. 
N C oT. Goarere, 141i owes Avenes Te eee emia 
J ICHE, 39t attle m p rganize 
OMINATING VCOMMITTEE 1916. Headquarters, Philadelphia, Pa. Meets, Second Thursday 
‘a ; : President, H. H. MATHER, 611 S. Front St. Secreta M. G. 
Chapter Representative Alternate KERSHAW, du Pont Bldg., Wilmington, Del. PITTSBURG H: Or- 
Atlanta T. T. Tucker L. F. Kent anized, 1919. Headquarters, Pittsburgh, Pa. Meets, Second 
Cincinnat! M. E. Mathewson E. W. McNamee fonday. President, HumpPpuHReEys, Carnegie Institute of 
Connecticut L. E. Seeley H. E. Adams Technology. Secretary, E. H. RresMeyer, Jr., 231-33 Water St 
Delta G. E. May G. C. Kerr 
Golden Gate B. M. Woods 
Illinois E. M. Mittendorff C. E. Price + © + 
Iowa F. E. Triggs C. W. Helstrom 
Kansas City L. T. Mart M. M. Rivard 
Manitoba Ivan McDonald Einar Anderson ST. LOUIS: Organized, 1918. Headquarters, St. Louis, Mo 
Massachusetts E. G. Carrier A. C. Bartlett Meets, First Tuesday. President, M. CaRLocK, 7008 Ambherst, 
Michigan M. B. Shea S. 8. Sanford University City, Mo. Secretary, W. J. fo 4548 Red Bud Ave. 
Minnesota R. E. Backstrom William McNamara St. Louis. SOUTH TEXAS: Organized i938. Headquarters, 
Montreal G. P. Ste-Marie R. R. Noyes Houston. Texas. Meets. Third Friday. esident, D. S. Coorrr, 
New York H. H. Bond C. S. Koehler 216 E. Cowan Dr. Secretary, A. M. Cuass, Jr., Box 359. SOUTH- 
Nebraska B. G. Peterson W. R. White ERN CALIFORNIA: Organized, 1930. Headquarters, Los At 
North Carolina F, E. P. Klages Arvin Page geles, Calif. Meets, Second Wednesday. President, H. BuLiock 
North Texas T. H. Anspacher - 912 N. Vignes St.’ Secretary, Lko HUNGERFoRD, 4851 S. Alameda 
Oklahoma E. T. P. Ellingson E. F. Dawson St. WASHINGTON, D. C.: Organized, 1935. Headquarters, 
Ontario V. J. Jenkinson H. R. Roth Washington, D. C. Meets, Second Wednesday. President, 8. 
Oregon B. W. Farnes Dru, 1603 S. Springwood Dr., Silver Spring, Md. Secretary, J 
Pacific Northwest R. D. Morse E H. Langdon MARKERT, 8506 Garfield St., Bethesda, Md. WESTERN MICH- 
Philadelphia H. H. Mather Edwin Elliot IGAN: Organized, 1931. Headquarters, Grand Rapids, Mich 
Pittsburgh E. C. Smyers E. H. Riesmeyer, Jr Meets, Second Monday. President, F Warren, 200 Division 
St. Louis C. F. Boester M. F’. Carlock Ave. N_ Secretary, H. D. BRaTT, 28 Ottawa Ave. N_ W. 
South Texas J. A. Walsh A. J. Rummel WESTERN NEW YORK: Organized. isis. Headquarters, Buftalo, 
Southern California W. O. Stewart Leo Hungerford N. Y. Meets. Second _ Monday. President, H. ScHarer, 197 
Washington, D. C. J. W. Markert F. A. Leser Union St., Hamburg, N. Y. Seoretary HERMAN SEELBACH, Jr., 45 
Western Michi T. D. Stafford L. G. Miller Allen St.' WISCONSIN: Organized, 1922. Headquarters, Milwav- 
Western New York H. C. Schafer S. M. Quackenbush kee, Wis. Meets, Third Monday. Peesident, H. Scnrerper, 50 
Wisconsin C. H. Randolph Ernest Szekely E. Michigan St.’ Secretary, I. J. Haus, 5410 W. Center St. 
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